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Resumen 

Los polifenoles son metabolitos secundarios presentes en plantas y frutas, como el rambután, las fresas, o las uvas, los cuales pueden 

encontrarse en hojas, tallos, cortezas, flores o semillas. Los taninos hidrolizables, taninos condensados, flavonoides, fluorotaninos e 

hidroxiestilbenos se clasifican en polifenoles. Diversos métodos han sido implementados para obtener los polifenoles, como la 

extracción por ultrasonido, la extracción asistida por microondas, la extracción líquida presurizada o con la implementación de un 

bioproceso como lo es la extracción por fermentación en estado sólido. La importancia de obtener estas moléculas reside en las 

actividades biológicas que resultan ser benéficas para el ser humano, por ejemplo, la actividad antiviral, anti-inflamatoria, antitumoral, 

antioxidante y antimicrobiana. El presente artículo de revisión se enfoca en las generalidades del rambután como fuente de elagitaninos, 

principalmente, la geranina, corilagina y ácido elágico que el rambután puede proporcionar y en el método de extracción para adquirir 

éstos biocompuestos. 

Palabras clave: corilagina, geranina, ácido elágico, elagitaninos, rambután. 

 

Abstract 

Polyphenols are secondary metabolites in plants and fruits as rambutan, strawberries, or grapes that can be found in leaves, bark, stems, 

flowers, or seeds. Hydrolysable tannins, condensed tannins, flavonoids, phlorotannins and hydroxystilbenes are classified in 

polyphenols. Several methods have been implemented to obtain these polyphenols, as ultrasound-assisted, microwave-assisted, 

pressurized liquid extraction or using a bioprocess as fermentation-assisted extraction. The importance to acquire these molecules lies 

in their biological activities that benefits the human health as antiviral, anti-inflammatory, antitumor, antioxidant and antimicrobial. In 

this review is focus on the generalities of rambutan fruit as source of ellagitannins, mainly, geraniin, corilagin and ellagic acid that 

rambutan fruit can provide and extraction method to obtain these biocompounds. 

Keywords: corilagin, geraniin, ellagic acid, ellagitannins, rambutan. 

 

INTRODUCTION  

 

According to Beltrán-Ramirez et al. (2019) agro-industrial 

wastes are solid organic residues produced during fruit harvest 

and fruit preparation for its consumption. The non-edible parts 

of the fruits, such as peels and seeds, rich in bioactive 

compounds, have drawn the attention due to their potential to be 

applied to industrial applications (Beltrán-Ramirez et al., 2019; 

Kuan et al., 2008). 

Agro-industrial wastes have long attracted attention of 

researchers globally, due to their ability to be implemented in 

products of interest, in a way to help the environment to be less 

polluted (Saval, 2012). According to Tang et al. (2015) agro-

industrial waste bioconversion has increased due to the 

applications where they are being implemented, besides, 

industries must look up to the money invested and generated in 

terms of production and operation costs; reducing the water use 

in terms of ecology and allowing value-added products that 

improves the life costumers. It must be said that with the 

enhancement of the organoleptic properties of the products to 
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avoid the environmental pollution, the agro-industrial wastes 

have come out as a transforming world of opportunities (Tang 

et al., 2015). 

The problems that may arise are an environmental awareness 

for management, lack of technological capacity and economic 

resources, such as laws that promote the use of this type of waste 

and its final disposal (Tang et al., 2015). Subproducts are 

marketable, secondary, useful, and value-added products (Saval, 

2012). Valdez-Vazquez et al. (2010), talked about the secondary 

residues that are obtained post-harvest, among which are 

sugarcane bagasse, corn, agave bagasse, coffee pulp and several 

types of fruits, such as grapes, pineapple, oranges and rambutan. 

 

Rambután 

 
Rambutan (Nephelium lappaceum L.) is a tropical fruit, from 

Asia, Southern America, Australia, and Africa; and the largest 

producer and exporters are Thailand, Malaysia, and Indonesia 

(Jahurul et al., 2020). According to reports by Maisanunt et al.  

(2016), mention that Thailand produces 318,000 tons between 

2014 and 2015. This fruit is rich in minerals, sugar, proteins, and 

tannins. Its edible part is the pulp and consumed in its fresh 

form, in jams or juices. The increase in raw materials in 

industries means that there is an increase in agro-industrial 

waste (Akhtar et al., 2017).  

Mahmood et al. (2018a) reported that the seed is a good 

source of vegetable fat due to the abundant fat content above 14-

41% with oleic acid; the authors considered the possibilities of 

using seed fat in chocolate (30-wt % substitute) and personal 

care products are also on the focus. Authors also mentioned the 

nanostructured seed fat reported for encapsulation off soluble 

vitamins (like vitamin E) and additionally, most of the essential 

and non-essential amino acids that are concentrated as protein 

concentrate are contained in the seed. Rambutan seeds can be 

implemented in food industries for several applications due to 

their high content of nutritional compounds such as proteins, oil, 

and carbohydrates among others (Mahmood et al., 2018a). 

Sérida et al. (2012) determined a proximal analysis of 

rambutan where author reported that the seed possesses 12.4% 

of protein, 2.26% ashes, 48% of carbohydrates, and 3.31% of 

moisture; and evaluated the fatty acids presents in the seedin 

which the results obtained were for arachidonic acid 36.36% and 

40.45% of oleic acid. 

Rambutan pulp is consumed fresh and is the only edible part 

of the fruit, where the major component is water (Den et al., 

2021). Fila et al. (2013) determined the physicochemical 

analysis of rambutan pulp (bassed on (g/100g) in which the 

proximal composition of fresh rambutan was moisture (78.46 g), 

protein (0.66 g), crude fiber (0.38 g), aminoacids (19.66 g), 

carbohydrates (0.24 g), and ash (0.60 g). The fat content in the 

pulp is lower than in rambutan seed (Issara et al., 2014). 

Rambutan peel is one of the main constituents of the fruit, 

which can reach up to 43 - 57% of total weight depending on the 

type of crop and its maturation. In a study reported by Mahmood 

et al. (2018b) authors describe the proximal composition of 

rambutan peel (bassed on (g/100g) in which the 

physicochemical analysis of rambutan peel were lipids (0.23), 

moisture (72.05), carbohydrates, ashes (1.2), (23.78), protein 

(2.04) and fiber (0.7). 

Hernández et al. (2017) reported the mineral content of dry 

rambutan peel in mg/L with the following results: Fe (0.29), Mn 

(0.14), Cu (0.070), Zn (0.080), Na (0.04), Mg (0.15) and Ca 

(0.51). Also exhibits a chemical composition of fiber as 

hemicellulose with a reported content of 11.62 ± 2.31 (% w/w), 

cellulose with a value of 24.28 ± 2.30 (% w/w), and lignin with 

a value of 35.34 ± 2.05 (% w/w) (Oliveira et al., 2016). 

Okonogi et al. (2007) reported a high content of phenolic 

compounds presents in rambutan peel; additionally, Palanisamy 

et al., (2008) reported in their research that it has a high 

antioxidant activity, besides, that it can be implemented in food 

products, pharmaceuticals or cosmetics due to its nontoxic 

capacity for normal cells and antioxidant activity content. 

Compared to rambutan pulp or seed extracts, the peel is an 

interesting source of bioactive compounds. The supply of 

antioxidants compounds is greater which contains extent 

antioxidants compounds, which are primarily polyphenolic, 

being the hydrolyzed compounds that are in greater quantity. 

The major compounds present in rambutan peel are the 

ellagitannins corilagin, ellagic acid and geraniin (Hernández-

Hernández et al., 2019). 

This is not a recognized fruit, but several countries, such as 

southern Mexico, demonstrate favorable conditions for its 

cultivation (Solís-Fuentes et al., 2010). One factor that must be 

known is the polyphenol content in rambutan peel, in its 

cultivation and fruit stage development (Skerget et al., 2005). 

Nonetheless, some factors, such as extraction temperature, 

extraction technique, type of solvent, particle, size, temperature, 

pH, and solvent-to-solid ratio, contribute to the efficacy of 

polyphenol extraction (Kronholm et al., 2007).  

The interest in taking advantage of agro-industrial waste, 

such as rambutan peel, has increased due to the presence of 

polyphenols and their importance derived from the attributed 

biological activities. Thitilertdercha et al. (2010) reported that 

rambutan peel extracts have a high antioxidant activity due to 

the presence of phenolic acid compounds and ellagitannins.  

A study evaluated the antioxidant activity of an ethanolic 

extract of rambutan peels compared to grape extract and vitamin 

C. The results demonstrated that the extract of leaves and rind 

of rambutan fruit displayed the highest capacity to inhibit the 

radical HHDP with the ethanolic rind extracts, having the 

highest 1/IC50 value compared to a grape extract and vitamin C 

(Palanisamy et al., 2008). 

The antimicrobial activity has been reported for extracts of 

rambutan peel. A study reported by Sektar et al. (2014) showed 

that bacterias Gram (+) had been sensitive to the actions of the 

methanolic compounds of rambutan peel. Thitilertdecha et al. 

(2008) reported the inhibitory effect of the growth of 

microorganisms (pathogenic bacteria like Staphylococcus 

aureus, Staphylococcus epidermidis and Enterococcus faecalis) 

was observed using extracts of rambutan (Thitilertdecha et al., 

2008). 
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Khaizil et al. (2013) reported the antiproliferative activity of 

the extracts of rambutan peel against MDA-MB-231 and MG-

63 cell lines for breast cancer with IC50 values of 5.42 ±1.67 

µ/mL, MG63 osteosarcoma cancer cell lines and HeLa cell lines 

for cervical cancer. Morshed et al. (2014) reported a study in 

which was demonstrated the anti-inflammatory (58.86%) and 

analgesic activity (51.27%) of methanol extract from rambutan 

seeds has. 

Geraniin 

Geraniin is part of the ellagitannins family, a subgroup of the 

tannins that show many health benefits with their consumption, 

geraniin was first discovered 40 years ago, and it is a secondary 

metabolite found in plants, and it is considered a hydrolyzable 

tannin. One of the earliest reports of tannins usage in history is 

in folk´s popular medicine as previous civilizations saw the 

potential of plants in the treatment of pain, bruises, 

gastrointestinal disorders, peptic ulcers, and alopecia in many 

countries like Japan, Mexico, and India, the plants used by these 

civilizations have one thing in common. It is the use of geraniin-

containing herbs such as Geranium thunbergii and Geranium 

bellum, which are all well known for their high content of 

geraniin (Cheng et al., 2017a; Velázquez-González et al., 2014). 

Ishimoto et al. (2012) reported that geraniin is very well 

known thanks to its excellent antioxidant properties like those 

of ascorbic acid (vitamin C). It demonstrated several biological 

activities of great interest, such as antihyperglycemic (Ling et 

al., 2012), apoptotic (Lee et al., 2008), antiviral (Yang et al., 

2012), antidiabetic (Muhtadi et al., 2015) and liver-protective 

(Londhe et al., 2012). Properties that make a fascinating 

compound with many uses for the industry, some examples are 

food production, pharmaceutical, and the cosmetic industry.The 

use of the A. donax L. as fuel produces some problems related 

to the chemical composition, mainly the ashes quantity, that 

reduces the thermal conversion efficiency instead of the high 

yields; also, there is produced some harmful compounds as 

NOx, HCl, SO2, CO, and fine dust (Payá et al., 2018; Corno, 

Pilu and Adani, 2014). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Chemical 

structure of geraniin. 

 

Biological activities 

Antioxidant activity 

 
Geraniin’s crude extract has been reported with high 

antioxidant activity, which can be comparable with that of 

vitamin C, for example, the crude extract of N. lappaceum 

(rambutan) peels have a powerful 2,2-diphenyl-1-

picrylhydrazyl (DPPH) radical scavenging capacity (Lin et al., 

2008). In a study by Estrada-Gil et al. (2022) extract from N. 

lappaceum peel, antioxidant activities were evaluated and 

measured in IC50 values obtaining 0.098 ± 0.001, 0.335 ± 0.005, 

0.034 ± 0.003 IC50 mg/mL for DPPH, ABTS and Lipid 

oxidation inhibition (LOI) respectively, compared to IC50 

values obtained by Trolox of 0.207 ± 0.001, 0.512 ± 0.000, 

0.026 ± 0.002 IC50 mg/mL for DPPH, ABTS and LOI. Based 

on the results rambutan peel possesses a great antioxidant 

activity which is greater than that of the reference antioxidant in 

2 out of 3 assays. 

Methanolic extracts from N. lappaceum peels tend to exhibit 

a tremendous antioxidant capacity as geraniin is the principal 

constituent found in the peel of the fruit. Ethanolic extract of this 

fruit contained 20% more geraniin, also with high antioxidant 

capacities and low pro-oxidant activity (Thitilertdecha et al., 

2010), geraniin exhibited an IC50 value of Geraniin 0.38 ± 0.01 

µM compared to that of the reference antioxidant 186 ± 3.00 

Mol BHT/mol phenolics in LOI assay and for DPPH 0.79 ± 0.05 

µM compared to that of the reference antioxidant of 87.1 ± 5.76 

Mol BHT/mol phenolics. Furthermore, it has been reported that 

it has an excellent scavenging activity for Galvinoxyl and ABTS 

free radicals and lower pro-oxidant capacity compared to 

vitamin C and Phyllantus Emblica (Palanisamy et al., 2011). 

Using a FRAP (ferric reducing/antioxidant power) assay has 

given light to the knowledge that geraniin is five to six times a 

more potent antioxidant than L-ascorbic acid and Trolox. Such 

properties are due to its free radical scavenging ability to many 
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damaging radicals such as DPPH, superoxide radicals, hydroxyl 

radicals, and nitric oxide radicals. Geraniin is comparable to 

epigallocatechin gallate, a polyphenol with potent antioxidant 

activity that can be found in a wide variety of green teas (Cheng 

et al., 2017). 

Geraniin can also inhibit xanthine oxidase, which is a 

reactive oxygen species (ROS) generating enzyme aside from 

the free radical scavenging activity. Geraniin also possesses an 

inhibitory effect on lipid peroxidation, which is caused by 

oxidative deterioration provoked by ROS. Also, explaining the 

low levels of malondialdehyde, which are the end products of 

certain lipid peroxidation, these effects shown are in animal 

models (Cheng et al., 2017). 

In an in vitro study on human foreskin fibroblast Hs68 cells, 

rat pheochromocytoma PC12 cells and human neuroblastoma 

SH-SY5Y cells, was discovered the cytoprotective effect against 

apoptosis that geraniin obtained from N. Lappaceum has. The 

exposure to free radicals induced by peroxynitrite generator 3-

morpholinosydnonimine (SIN-1) and peroxyl radical generator 

2,2´-azobis dihydrochloride, attributed to geraniin´s capacity to 

scavenge peroxynitrite and peroxyl radicals (Ling et al., 2012).  

 

Antimicrobial activity 

Geraniin extract bioactivities show the potential to be an 

excellent antimicrobial, due to in vitro tests where they show 

positive effects against common human pathogenic bacteria 

such as Staphylococcus aureus and Vibrio cholerae among other 

bacteria (Thitilertdecha et al., 2008). The values were measured 

in minimum inhibition concentration (MIC), and these were the 

results: The best results for inhibition on Vibrio cholerae were 

obtained by 15.6 mg/ml, for Pseudomonas aeruginosa the best 

results were obtained with 62.5 mg/mL, for Enterococcus 

faecalis the best results were granted by 15.6 mg/mL, for 

Staphylococcus aureus 31.2 mg/mL and Staphylococcus 

epidermidis with the best results by 2.0 mg/mL these were all 

obtained by methanolic extract. 

Phyllanthus euphorbiaceae is a plant with around 750 

species, and it is very well distributed among several tropical 

and sub-tropical countries making it ideal for the study against 

dengue. Phyllanthus is already used by conventional folk 

medicine due to its high geraniin content that has many 

biological activities previously mentioned. The species used to 

elaborate a cocktail to evaluate the antiviral potential were P. 

uirinaria, P. niruri, P. amarus, and P. watsonii obtaining 

maximum results of 83-95% virus inhibition against dengue 

virus type 2 (DENV2) (Lee et al., 2013).  

A Phyllanthus cocktail from the various species was used in 

the in vitro trials and ran into an HPLC analysis were the first 

compounds found were corilagin, geraniin, 

trigalloylglucopyronside among others being geraniin the 

majoritarian compound in the composition. The trials were run 

on Vero cells with both aqueous and methanolic extracts of the 

Phyllanthus cocktail (Lee et al., 2013). Phyllanthus cocktail 

does have antiviral activities against DENV2 supported by 

differential regulation of various host and viral proteins. It is 

mostly the first inhibitor as its most activity was found before 

infection or during the infection. The plant extract targets 13 

proteins in charge of different functions which were the cell-

virus attachment, viral entry, viral polyprotein production, viral 

RNA replication as well as viral assembly and maturation (Lee 

et al., 2013). 

Regarding antibacterial activities, it has been found that 

several hydrolyzable tannins have antibacterial activities against 

Helicobacter pylori causal to major chronic gastritis and, in 

some cases, peptic ulcers in the human body. In an experiment 

run by Funatogawa et al. (2004) polyphenols were isolated from 

their natural sources, selecting 36 compounds among them 

geraniin. 

Antibacterial activity screening was carried out with 4 H. 

pylori strains. The hydrolyzable tannins used in the study all 

showed antibacterial activity against H. pylori without affecting 

intestinal bacterial flora. H. pylori membrane contains three 

kinds of cholesterol glucosides; cholesteryl-α-D-

glucopyranoside (CGL), cholesteryl-6-O-tetradecanoyl-α-D-

glucopyranoside (CAG), and cholesteryl-6-O-phosphatidyl-α-

D- glucopyranoside (CPG), these membrane features not very 

common in bacteria may be related to the sensitivity to 

hydrolyzable tannins allowing them to disrupt the liposomal 

membranes releasing the liposomal content in a dose-dependent 

manner (Funatogawa et al., 2004). 

 

Anticancer activity 

 
Polyphenols have been widely studied for their anticancer 

and antiproliferative properties mostly in the prevention and the 

treatment of said disease; geraniin has been used in a variety of 

cancer cell lines in rat and human origins to stop the proliferation 

of the tumor cells. 

A study carried out by Ko (2015), shows that geraniin 

inhibits epithelial-mesenchymal transition (EMT), which is an 

essential cellular process during which polarized epithelial cells 

become motile mesenchymal-appeared cells, that induce 

metastasis of cancer. This process is inhibited by inducing E- to 

N-Cadherin switching and vimentin expression in TGF-β1-

activated A549 lung cancer cells. Additionally, it was 

demonstrated that geraniin reduced the TGF- β1 induced 

increase in migration, invasion, and anoikis resistance and 

inhibited the activation of Smad2 in A549 lung cancer cells. 

Corilagin 

Corilagin is an antioxidant compound of the polyphenol 

family, specifically of the gallotannin subgroup, many plants, 

and fruits such as Phyllanthus ninuri and Nephelium lappaceum 

contain this biological compound. It was first identified by 

Schmidt & Lademann in 1951 from the fruit of a plant called 

divi-divi, which grows in the shores of the beaches, hot and 

semi-arid zones of the world such as Mexico, Central, and South 

America. 
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Corilagin is well known for having many biological 

activities such as anti-tumoral, antioxidant, hepatoprotective, 

and anti-inflammatory properties, which make this a fascinating 

compound we can find in vegetable sources, in recent years the 

research of this compound has focused in the hepatoprotective, 

anti-inflammatory and anti-tumoral. (Li et al., 2018). 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Figure 2. Chemical structure of corilagin. 

 

Biological activities 

Hepatoprotective 

A study carried out in Japan by Kinoshita et al. (2007) was 

made to corroborate the hepatoprotective properties of Japanese 

medicinal herbs, specifically the leaves extract of a plant called 

T. catappa used in Japanese traditional medicine accurately in 

the region of Okinawa. The study evaluated the hepatoprotective 

properties using lipopolysaccharide (LPS) and D-galactosamine 

(GalN) induced liver injury in rats. Two extracts were made to 

compare the polyphenolic content, 50% ethanol and hot water, 

both identified corilagin and chebulagic acid as their 

majoritarian compounds, both compounds showed promise of 

having powerful scavenging action of various radicals such as 

O2- peroxyl radical or ROS from activated leukocytes and 

inhibiting lipid peroxidation.  

To measure liver parameters aspartate aminotransferase 

(AST) and alanine aminotransferase (ALT) were measured for 

serum activities. Glutathione S-transferase (GST) was used to 

determine activities in serum and liver cytosol. Lipid peroxidase 

in liver was evaluated measuring thiobarbituric acid reactive 

substances (TBARS) (Gyamfi & Aniya, 2002). 

It was demonstrated that the extract of T. catappa and 

corilagin protect against GalN/LPS-induced liver toxicity 

evidenced by the reversed serum AST, ALT, and GST activities 

and by a decrease in lipid peroxide/nitric oxide levels and by 

preventing apoptosis. Corilagin prevents GalN/LPS-induced 

injury through the suppression of ROS generation and inhibition 

of apoptosis (Kinoshita et al., 2007). 

Anticancer activity 

The antiproliferative, anti-tumoral and anti-inflammatory 

effects of corilagin makes this compound a target for researchers 

that work in cancer cell lines to better comprehend the effects of 

this bioactive compound to be used in the possible treatment and 

prevention of cancer (Baliga & Dsouza, 2011; Li et al., 2018). 

The anticancer and antitumoral activities of corilagin were 

investigated in a study by Attar et al. (2017) where all its efforts 

were aimed to demonstrate the apoptotic and genomic effects in 

ovarian cancer treatment. SKOV3 cells line were used in this 

study and to prove the effects a WST1 cell proliferation test, 

mitochondrial membrane potential JC1 assays and caspase 3 

were realized in a time and dose dependent manner. Corilagin 

treatment in SKOV3 induced inhibition of cell proliferation and 

showed correlation with increased apoptotic cancer cells. 

Besides, corilagin stimulates the phosphatidylinositol signaling 

system and the MAPK to show its antitumoral effects on 

downstream pathways (Attar et al., 2017). 

 

Ellagic acid 

Landete (2011) reported that ellagic acid is a dilactone and a 

very potent bioactive compound that can be also found in 

pomegranate, walnuts, rambutan, berries and grapes; widely use 

in food industries as jams or beverages. In cosmetics area, 

Shimogaki et al. (2000) reported that this biocompounds, by 

chelating copper, could inhibit tyrosinase being used as an 

ingredient in skin whitening. Buenrostro-Figueroa et al. (2014) 

reported the biological activities that ellagic acid provides to 

human health such as antiviral, antiproliferative, and 

antitumoral. 

In the past years, most of ellagic acid was obtained by acid 

hydrolysis and conventional methods with solvent extraction 

which turn out to be polluting to the environment. The use of a 

bioprocess like fermentation-assisted extraction have come out 

to obtain this biocompounds in a harmless recovery for the 

environment (Sepúlveda et al., 2018). 

 

 

 

 

 

 

 

 

 
Figure 3. Chemical structure of ellagic acid. 



2022 Volumen 14, No. 28 

Revista Científica de la Universidad Autónoma de Coahuila 

 

15 

 

 

Biological activities 

Anticancer activity 

Ellagic acid is a bio compound reported as anti-proliferative 

agent in many cancers, especially breast cancer, in which it has 

a therapeutic and chemo-preventive role against cancers; 

besides, it´s anti-metastatic effects, antiproliferative and 

antiangiogenic are regulated by inhibiting the cell cycle 

inducing apoptosis (Ceci et al., 2018). 

Kaur et al. (2021) reported a study on ellagic acid 

encapsulated Chitosan nanoparticles exhibiting a synergistic 

higher anti-breast tumor efficacy compared to the efficacy of 

ellagic acid alone in which the natural biomacromolecule 

chitosan was an excellent choice for formulating surfactant 

coated nanoparticles using an ionotropic gelation method with 

chitosan. The synergism among chitosan and ellagic acid 

combination showed a promising result to manage the cancer, 

more specifically the breast cancer. 

 

Antioxidant activity 

Polyphenols are in a several range of plants as second 

metabolites and they have attracted scientists for their strong 

antioxidant activity (Liu, 2013). Sun et al. (2017) compared the 

in vitro antioxidant activities of ellagic acid, punicalin and 

punicalagin from pomegranate by testing their free radicals 

scavenging capacities and their in vivo anti-oxidative stress 

effects against oxidative injury. The results showed that the 

three bio-compound exhibited strong in vitro antioxidant 

activities being the EA the best against oxidative injury in vivo. 

Extraction of ellagitannins 

The ellagitannins have been extracted mainly by 

conventional methods and recently the use of new technologies 

has increased. Organic solvents, such as methanol, water, 

acetone, ethanol, and ethyl acetate are use in conventional 

methods (Domínguez-Rodríguez et al., 2017). Ellagitannins can 

be obtained by a methanolic or ethanolic respectively 

(Hernández et al., 2017; Thitilerdecha et al., 2010).  

A sample pretreatment before the extraction may be needed 

to guarantee the extraction efficiency of ellagitannins on the 

extraction process, in which, the pretreatment depends to the 

complexity of the sample matrix and to the moisture content. 

These factors may decrease the extraction of the analyte from 

inside the cell, if the sample gets dried (Plaza et al., 2013). The 

stability of the sample could decrease due to the water content 

because of enzymatic reactions that can happen due to the 

presence of water (Zhang et al., 2017). Some of the latest 

technologies are pressurized liquid extraction; ultrasound-

assisted extraction, microwave-assisted extraction, and 

supercritical fluids extraction for mention some (Domínguez-

Rodríguez et al., 2017). The use of new technologies is looking 

to reduce the use of contaminant solvents and getting better 

results in the extractions of these components. 

Through the years, emergent technologies have come out as 

an alternative to standard extractions, with more significant 

advantages, because they are automated, with higher 

reproducibility and selectivity and they are faster than 

conventional methods. Moreover, the solvents used in these 

technologies are more sustainable and less polluting than the 

solutions used in conventional extraction (Hernández-

Hernández et al., 2019; Ordoñez-Torres et al., 2021). 

These techniques include ultrasound-assisted extraction, 

simultaneous distillation dual, pressurized liquid extraction, 

microwave-assisted extraction, and supercritical fluid extraction 

(Dominguez-Rodriguez et. al., 2017). However, one of the 

disadvantages of these techniques is the complexity and 

difficulty to be implemented in developing countries, as well as 

the use of high temperatures, which can damage the compounds. 

Currently, the use of other sustainable techniques for tannin 

extraction has been requested, so the bioprocess being one of 

them. Among the bioprocess used for these purposes, solid-state 

fermentation stands out (Torres-León et al., 2019). 

Krishna (2005) describes two types of solid-state 

fermentations, in the first one, the microorganism grows in the 

natural material (agroindustrial waste like peel or seeds), and in 

the second, the substrate where the microorganism grows is 

inert, but this is impregnated with liquid culture medium to 

improve the growth. 

Torres-Leon et al. (2019) reported that since it requires less 

capital, small equipment, and lower operating cost, developing 

this biotechnological process seems accessible to implement, 

additionally, has environmental advantages, since it allows the 

use of agro-industrial waste as a substrate. The disadvantages 

that this bioprocess has, is the microorganism that is going to be 

used, because it must grow at low water content (like 

filamentous fungus) since solid-state fermentation use low 

levels of water. Some other factors are the reactors used (like 

Petri dish in the laboratory) and to scale to be implemented in 

an industrial range and the time used in developing this 

bioprocess for obtaining the compound in interest. 

 

CONCLUSIONS 

 
It is necessary to evaluate new extraction ways to obtain 

these phenolic compounds and used them to provide the 

development of new scientific knowledge using the natural 

resources of our country. To obtain unique and different results, 

its necessary to find new ways to obtain ellagitannins like ellagic 

acid, geraniin or corilagin for a bigger picture in the studies that 

in the future could be compared, confirmed, and get to get a 

discussion with the current information. 

The potential of ellagitannins and polyphenols, in general is 

such that more studies are needed to be able to identify how 

many bioactivities they can provide us, to enhance human 

health, like anti-inflammatory, anticancer, hepatoprotective, 

antioxidant, analgesic and many more bioactivities. 
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This is just the tip of the iceberg as these compounds 

extracted by a biotechnological process, like SSF, can be used 

in many other applications. Some of these applications are the 

integration of the compound on a food matrix, the creation of 

products for use in the makeup and cosmetic industry and even 

to create nutraceuticals as there have been studies for the 

encapsulation of said compounds to maintain them for later use.  

Further research on ellagitannins should come in handy to 

determine even more uses in the industry and to be able to take 

advantage of all the bioactivities contained within. 
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