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Phytochemical profile and cytotoxic activitys of Zanthoxylum 
tingoassuiba A. St. Hil extract

The Caatinga phytogeographic domain represents 11 % of the 
Brazilian territory and presents a plant singularity that is not 
described anywhere else in the world. From this perspective, 
this study aimed to evaluate the phytochemical and cytotoxic 
profile of the aqueous extract of the plant species Zanthoxylum 
tingoassuiba A. ST. Hil, in addition to the evaluation of the pho-
toprotective activity. The methodology used for these analyzes 
consisted of the collection and determination of secondary com-
pounds of the species, by thin layer chromatography, in addition 
to the evaluation of the cytotoxic activity by different methods, 
as well as the evaluation of the photoprotective activity by spec-
trometry. As a result, it was noticed that the extract did not pres-
ent erythrocyte hemolysis, as well as cytotoxicity by MTT in rela-
tion to the controls.
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INTRODUCTION 

Popular knowledge has been a tool for human 

survival dating back centuries, with the use of 

natural products accounting for 85 % of 

preparations as a remedy for disease in 

developing countries1.  

The therapeutic potential of medicinal plants is 

responsible for the development of many of the 

drugs that are found today, where, in the last 30 

years, about 27 % of medicines available in the 

market has a clear relationship with natural 

products derived from biodiversity2. From this 

perspective, research into new sources of 

medicines, especially those derived from natural 

compounds, and substances that bring 

therapeutic innovations to humanity has become 

a race on the world scientific scene, where over 

the last 22 years there has been a growing 

increase. In studies regarding this problem3. 

Starting from a biotechnological analysis, the 

addition of popular knowledge, such as the use 

of medicinal plants, to the scientific scenario is a 

partner that generates relevant results in many 

sectors of economic interest, which results in 

adding value to the products they use. This 

combination, and the global herbal market is 

estimated at $ 83 billion annually4. 

In this perspective, the search for 

biotechnologically active natural products in 

environments that suffer intense oxidative stress 

and have a range of metabolites adapted to 

extreme survival conditions is justified, allowing 

greater resistance to natural mutagens, such as 

the sun 5, responsible for mutations that affect 

epidermal neoplasms, as well as adaptation to 

the climate and factors necessary for its survival. 

From this context, the Caatinga Biome 

represents a granary of bioactive plant species 

that have characteristics that are resistant and 

have a synthesizing secondary metabolism of 

products and substances that have antioxidant-

relevant activities6 . 

The Caatinga Biome represents about 11% of 

the Brazilian  territory and is concentrated in the 

Northeast of Brazil, its forest is xerophyte7, that 

is, it has resistance to long periods of drought. 

With natural products is justifiable since it has a 

range of specimens of flora little studied, 

facilitating the obtaining of unpublished 

bioactive, in addition to promoting their 

preservation and enhancement8. The literature 

shows that the biome is very rich in plant 

species, around 3,500 plant types divided into 

15 families, 26 genera and 37 species9. 

The objective of this work, in view of the 

empirical use of medicinal plants native to Brazil, 

mainly from the Caatinga, is to evaluate the 

phytochemical and cytotoxic profile of the plant 

species Zanthoxylum tingoassuiba, providing 

scientific support for the effectiveness and safety 

of this species, in order to remedy the gap 

between the supply of medicinal plants and the 

amount of research. 

MATERIALS AND METHODS 

Plant material 

The stalk of Zanthoxylum tingoassuiba were 

collected in the Diamond plate, under 

coordinates (12°34'16"S 41°40'03"W), in the 

state of Bahia, Brazil. The sample was obtained 

on March, 2018 by the team consisting of 

researchers from Federal University of 

Pernambuco. The collection area is under 

Caatinga domain. 

Preparation of extracts 

At a temperature of 40 °C for 7 days, grind on 

silver slides and then store in a closed container 

away from light. The aqueous extract was 

prepared for the burning of water at 100 °C 

(1:10, w / v), which was then reserved for 24 

hours in a sealed container. After this time, the 

material was filtered, frozen and lyophilized. 

Phytochemical analysis 

Z. tingoassuiba extracts were analyzed by thin-

layer chromatography (TLC) using Si gel F 254 

plates (ALUGRAM® 818131, Macherey-Nagel, 

Germany) and different solvent elution systems. 

Presence or absence of flavonoids, 

phenylpropanoids, terpenoids, steroids, 

saponins, alkaloids, coumarins, proanthocy-

anidins, quinones were determined  
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Cytotoxicity by MTT assay 

Peripheral blood mononuclear cells (PBMCs) 

were isolated from the blood of healthy donors 

who do not use drugs or smoke by centrifugation 

with FicollPaque TM Plus (GE Health care Bio 

Sciences). Isolated PBMCs were cultured (106 

cells / 100 µL) in supplemented RPMI 1640 

medium (Gibco). Cytotoxicity assessment in 

PBMCs was performed using the 3- [4,5-

dimethylthiazol-2-yl] -2,5-diphenyl tetrazolium 

(MTT) bromide reduction assay, adapted from 

Mosmann 10. After 24 h of cell incubation, 20 μL 

of MTT solution (5 mg / mL) was added to all test 

wells and reincubated for 3 h The plates were 

then centrifuged at 4500 RPM for 10 min and the 

supernatant material was discarded for addition 

of 100 µL DMSO for dissolution of the formazan 

crystals. Absorbance was measured on a 

microplate reader using a 570 nm filter. 

Erythocyte hemolysis test 

The determination of the hemolytic activity of 

Zanthoxylum tingoassuiba was performed as 

reported previously. Briefly, a 4 % suspension of 

human erythrocytes was incubated for 60 min. 

Centrifugation with 0.9 % NaCl was used for 

washing the human erythrocytes several times 

followed by incubation for 60 min, at 37 °C. The 

cells were then centrifuged at 900 × g for 5 min 

until the supernatant was separated from the 

pellet. Two hundred µL were transferred from 

each sample supernatant as 4 replicates into a 

96-well plate and their absorbance measured at 

570 nm. 0.9 % NaCl was used as the negative 

control, 0.1 % Triton X-100 as the positive 

control. The percent hemolysis was calculated 

using the following equation: hemolysis = (A − 

A0)/(AX − A0) × 100, where A is OD 570 nm with 

the peptide solution, A0 is OD 570 nm in NaCl, 

and AX is OD 570 nm with 0.1 % Triton X-100. 

The activity was carried out according to the 

methodology of Almaaytah et al. (2014)11. 

Sun Protection Factor (SPF) Determination 

The photoprotective activity was evaluated by 

spectrophotometric method of diluted solutions 

Mansur et al. (1986)12. Samples were dried in 

oven at 40 °C for 60 minutes, and then dilutions 

were prepared (5, 25, 50 e 100 mg/L). A 

spectrophotometer (Quimis®) was used, with 

quartz cuvettes with 1 cm optical path for the 

acquisition of the spectra. Calculations of the 

Sun Protection Factor (SPF) were made 

considering the intervals λ determined using the 

following formula: SPF = Correction Factor x 

Amount of absorbance 290-320 nm x 

Erythemogenic Effect of radiation (λ) x 

Spectrophotometric reading of sample 

absorbance (λ). 

Statistical analysis 

The experimental design was completely 

randomized with three replications to verify the 

biological effects. Analysis of Variance (ANOVA) 

was applied and when the treatment effects 

showed significant difference (P <0.05), the 

means were compared by Tukey test, setting a 

significance level of 5 %. Simple linear 

regression was used (software SPSS 15.0; 

BioEstat 4.0). Graphs and IC 50 values and their 

respective 95 % confidence limits (95 % LC) 

were prepared using the PrismGraphPad6 

software. 

RESULTS AND DISCUSSION 

Phytochemical analysis 

By using thin layer chromatography was 

possible to analyze the major classes of 

secondary metabolites were present in different 

extracts obtained from leaves of Z. tingoassuiba. 

The results are shown in table 1.  

It is possible to observe that the presence of 

substances lies mainly in the aquous extracts: 

Triterpenesandsteroids, Anthocyanins, 

Anthraquinines, Phenolic compounds, 

Coumarins, Anthracenics derivatives. 

The genus Zanthoxylum is described in the 

literature as having other activities of biological 

interest, such as leishmanicidal13, antimicrobial 

and antinociceptive activity14,  allowing a deeper 

analysis of the genus Zanthoxylum Although the 

phytochemical analysis demonstrates the 

presence of coumarins, a toxic metabolite, the 

cytotoxicity analysis by the MTT assay 
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demonstrated that the aqueous extract of Z. 

tingoassuiba is non-toxic at concentrations of 5 

mg/mL and its serial dilutions. The comparison 

with the negative control (NC) shows that in 5 

mg/mL the viability of PBMC ś reaches almost 

100 %. At the next concentration, 2.5 mg/mL, 

this result decreases, since the concentrate of 

metabolites in the well provides a slight drop, 

having not reached values below 70 % of 

viability of the mononucleated cells, as observed 

in figure 1. 

 

Table 1: Phytochemical prospecting of Zanthoxylum tingoassuiba extracts. 

Class of secondary metabolites ZTaq 

Lignans - 

Mono, sesqui, diterpenes - 

Naphthoquinones - 

Saponins - 

Condensed tannins - 

Hydrolyzable tannins - 

Triterpenes and steroids ++ 

Alkaloids - 

Anthocyanins + 

Anthraquinines + 

Phenolic compounds ++ 

Coumarins ++ 

Anthracenics derivatives ++ 

 (+++) strong; (++) medium; (+) weak; (-) absent; (tr) traces. 

  

Figure 1: Cytotoxic activity based on cell viability by the MTT test of the leaves of Zanthoxylum 

tingoassuiba. 
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The erythrocyte hemolysis test corroborates as 

shown in figure 1. The test demonstrated that for 

all concentrations tested, the hemolysis rate did 

not exceed 2 %. The test was performed with a 

concentration of 1mg / mL and its serial dilutions 

(figure 2). This result allows the understanding 

that the extract of Z. tingoassuiba did not present   

cytotoxicity. 

 

Figure 2: Erythrocyte hemolysis profile of aqueous extract of de Zanthoxylum tingoassuiba. 

 

 

These results show that the set of secondary 

metabolites from aqueous extract and in the 

concentration of 5 and 1mg/ml are no toxic for. 

Silva et al15. Previously demonstrated the main 

metabolic constituents in the stem and fruits, 

being 7-prenyloxycoumarin, imperatorin, 

isopimpinelin, and xantotoxin lupeol; sesamine 

phytosteroids stigmasterol and β-sitosterol, 

methyl N-methylanthranilate, O-prenylated 

coumarin: aurapten furanocoumarins: 

isopimpinelin, xantotoxin and coumarin 

imperatorin O-prenylumbeliferone. These 

metabolites are widely described in the literature 

as having biological activity, among them the 

antioxidant. 

The photoprotection test showed that the extract 

had a sun protection factor equivalent to 3.021 

with a standard deviation of 0.002. Sunscreens 

are substances capable of absorbing 

electromagnetic energy in the range called 

ultraviolet and emitting it in another form (usually 

in the infrared range, generating a sensation of 

heat). With this, the radiation does not reach the 

skin, avoiding damages16. Although this value is 

below that recommended by the regulatory 

agencies for the development of a cosmetic 

based on it, its incorporation is not entirely 

disposable since the extract has SPF and does 

not present toxicity. 

CONCLUSION 

The aqueous extract of the plant species 

Zanthoxylum tingoassuiba has secondary 

metabolites of great relevance in the 

pharmacology of medicinal plants. This extract 

showed no cytotoxic or hemolytic activity. Since 

the genus Zanthoxylum has antimicrobial, 

larvicidal, artemicidal and leishmanicidal 

activities, the present discrimination about its 

toxicity contributes to the understanding and 

deepening of its bioactivity. In this context, the 

studied species are presented as a possible 

alternative source for the development of new 

products contemplated by the activities, being 

necessary the accomplishment of other tests to 

define other activities of biological interest. 
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