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Abstract— Brazil has one of the biggest biodiversity of 

fruits of the world, with great potential to agricultural 

business. Among the fruits with agronomic potential the 

Spondias are evidenced by its characteristics of 

differentiated colors and flavors, besides being 

considered food rich in phytochemical compounds. This 

study aimed to evaluate the physicochemical 

characterization and bioactive compounds of Spondias 

fruit. The Cajá fruits, umbu-cajá, cajarana and seriguela 

were acquired in the local market of Campina Grande, 

PB. The fruits were selected, washed, sanitized and 

analyzed in the Food Engineering laboratory from the 

Federal University of Campina Grande. The analyzes 

performed were: water content, pH, soluble solids, ashes, 

redactor sugar, luminosity, yellow intensity, red intensity, 

water activity, anthocyanins, flavonoids and ascorbic 

acid. The bioactive compounds were extracted from the 

pulp in natura, using maceration with ethanol in the 

proportion of 1:10. The determination of the 

anthocyanins and flavonoids was based on the Francis 

(1982) method and the ascorbic acid according to 

Benassi e Antunes (1988). For the water content were 

found, pH, total soluble solids, ashes, redactor sugar, 

luminosity, yellow intensity, red intensity, aw, 

anthocyanins, flavonoids and ascorbic acid from cajá 

(87.56%, 1.99, 10.5 ºBrix, 0.79%, 4.00%, 55.45, 72.25, 

15.78, 0.98, 0.15 mg.100g, 2.86 mg.100g and 36.75 

mg.100g), umbu-cajá (90.43%, 1.50, 8.2 ºBrix, 0.28%, 

2.46%, 47.35, 48.12, 4.05, 0.99, 0.28 mg.100g, 2.27 

mg.100g and 15.83 mg.100g), cajarana (90.54%, 2.10, 

8.5 ºBrix, 0.62%, 3.46%, 46.86, 77.54, 10.19, 

0.14mg.100g, 3.13 mg.100g e 24.39 mg.100g) and 

seriguela (80.13%, 2.13, 17ºBrix, 0.63%, 3.75%, 55.77, 

64.00, 8.79, 0.98, 3.45 mg.100g, 2.55 mg.100g and 

22.67 mg.100g). The varieties of Spondias present 

reasonable values of soluble solids, pH, flavonoids, and 

ascorbic acid, characterizing itself as raw material with 

great potential to its commercial utilization which 

satisfies the market’s current expectations.   

Keywords— Spondias, characterization, bioactive 

compounds. 

 

I. INTRODUCTION 

Brazil has the world's greatest biodiversity, making it 

possible to grow numerous fruit species. Many of them 

are virtually unknown and, for this reason, are very little 

exploited commercially. Among the fruits with high 

agroindustrial power, there are fruits of the Spondias, 

which have unique nutritional and organoleptic 

properties. The taste and the attractive aroma of these 

exotic fruits are responsible for the high acceptance, 

whose relation is related to its sensorial attributes. 

According to Tiburski et al. (2011), in the Brazilian 

Northeast, there are several areas where the climate and 

soil characteristics are especially favorable for growing 

tropical fruits. Fruit production and processing in these 

areas represent important economic activities, not only 

due to the relevant regional marketing, but also due to the 

growing domestic and international market.  

The growing demand for Spondias products confirms the 

potential socio-economic exploitation of this species. 

However, in the process of harvesting and marketing the 

fruit in natura, there is a great waste. After harvesting, the 

fruits are marketed in open fairs, greengrocers, 

supermarkets and on highways in buckets, sacks or sieves 

of unhygienic vine, totally ripe, with a softened physical 

structure caused by mechanical damages usually caused 

by improper handling, which may cause stains and 

abrasions and be an entryway of insects and 

microorganisms (MELO et al. 2010; SOUSA et al. 2016). 

According to Huber et al. (2012), the use of natural 

antioxidants may add the beneficial effects of bioactives 

to the foods in which they are added, thus protecting the 

consumer from toxicity of synthetic antioxidants. 
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This study aims to evaluate the physical-chemical 

characterization and bioactive compounds of Spondias 

fruits . 

 

II. MATERIALS  AND METHODS 

The experiment was conducted at the Food Engineering 

Laboratory (LEA), belonging to the Academic Unit of 

Food Engineering of the Federal University of Campina 

Grande. The fruits were purchased in the local market of 

Campina Grande, PB, in a ripe maturation stage.  

The fruits were selected in laboratory, washed under 

running water, sanitized in sodium hypochlorite solution 

at 50 ppm for 15 minutes, and then rinsed under running 

water to remove excess of solution. At selection, besides 

the ripening stage, the integrity of the fruits was verified. 

Pulp extraction was performed using a food 

multiprocessor, and stored in a freezer at -18ºC. 

2.1. Chemical composition and physical-chemical 

properties 

The physical-chemical properties of Spondias fruits were 

evaluated by the standard methods of the Adolfo Lutz 

Institute: water content was determined using the 

gravimetric method in a greenhouse at 105 ± 3ºC for 24 h 

until constant weight; water activity (Wa) was determined 

using Aqualab 3TE (Decagon) with the sample at room 

temperature (25°C).  

Color was determined by instrumental measurement using 

the MiniScan HunterLab XE Plus spectrophotometer and 

the CieLab color system, obtaining the readings of L* 

(luminosity), a* (transition from green to -a* to red +a*) 

and b* (transition from blue -b* to yellow +b*).  

Ashes (%) were determined by incinerating the sample in 

muffle at 550°C until the ash became white or slightly 

gray. Soluble solids (SS) content, expressed as °Brix, was 

determined by reading the refractive index on an ABBE 

bench refractometer (model Q767B). Reducing sugar was 

determined by reducing the copper present in Fehling's 

solution. 

Titratable acidity (TA, % of citric acid) was determined 

using 1 g of pulp to which 50 ml of distilled water and 

three drops of 1% alcoholic phenolphthalein indicator 

were added; then, the sample was titrated with a solution 

of 0.1 N NaOH previously standardized. The pH was 

evaluated directly in the pulp using a digital 

potentiometer 

The determination of anthocyanins and flavonoids was 

based on the method of Francis (1982). The 

determination of alkaloids followed the methodology 

described by Sreevidya & Mehrotra (2003) and ascorbic 

acid according to Benassi and Antunes (1988). 

The data of chemical and physical-chemical 

characteristics of Spondias fruits were evaluated by 

Tukey test at 5% probability. 

III.  RESULTS  AND DISCUSSION 

3.1. Physical-chemical characterization of fruits  

The mean values for physical-chemical characteristics of 

Spondias sp. fruits are shown in Table 1.  

There was a significant difference in all analyzed 

parameters when the Tukey test was applied, except for 

water activity. Sousa et al. (2016) observed similar results 

for the fresh pulp of umbu-cajá at two stages of ripening. 

The observed water activity is characteristic of fruits with 

large amounts of water. 

Table.1. Mean values of physical-chemical 

characteristics of the fruits of Spondias sp. 
 

Characteristics 

evaluated 

Fruits evaluated 

Cajá Umbu-

cajá 

Cajarana Seriguela Umbu 

Water content 

(%) 

87.56b 90.43a 90.54a 80.13c 89.75b 

Water activity 0.98a 0.99a 0.98a 0.98a 0.99a 

pH 1.99a 1.50c 2.10a 2.13a 2.3b 

ºBrix 10.5b 8.5c 8.5c 17.00a 9.2b 

Reducing sugar 

(%) 

4.00a 2.46c 3.46b 3.75b 4.5a 

Ash (%) 0.79a 0.28c 0.62b 0.63b 0.32c 

Luminosity 55.45a 47.35b 46.86b 55.77a 42.54c 

Intensity of Red 15.78a 4.05d 10.19b 8.79c 3.05e 

Intensity of 

Yellow 

72.25b 48.12c 77.54a 64.00b 28.87d 

The analysis of the results obtained for water content 

showed a unique variation among the varieties analyzed, 

ranging from 80.13% to 90.54%, indicating that these 

fruits are highly perishable and favorable to the 

development of microorganisms. Sousa et al. (2016), 

evaluating the physical-chemical quality of the fresh pulp 

of umbu-cajá fruits at two ripening stages, reported a 

value of water content ranging from 86 to 91.1%. 

Spondias pulps are mostly acidic. Regarding pH, the 

lowest value was reported for the fruit of the umbu-cajá. 

Silva et al. (2015), evaluating the quality of umbu-cajá 

fruits from different genotypes, found pH values ranging 

from 2.60 to 2.93. According to the Normative Instruction 

No. 01 of January 7, 2000, the minimum pH established 

for the commercial pulp of cajá is at least 2.2. The values 

found are close to those obtained by Carvalho et al. 

(2011), who reported values of 1.7 for cajá, and in 

disagreement with the values reported by Carvalho et al. 

(2008), who verified pH values ranging from 2.5 to 3.0 

when analyzing the physical and chemical characteristics 
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of the umbu-cajá of Bahia, considering its degree of 

ripening. 

Regarding the total soluble solids content (ºBrix), the 

values were statistically the same, and there was no 

statistical difference between the fruits of cajá and umbu. 

The highest result for total soluble solids was found for 

seriguela, considering that it is a sweet fruit. Sugars make 

up the bulk of soluble solids and are mainly in the form of 

glucose, fructose and sucrose. The reducing sugars of the 

umbu-cajá differed statistically (p ≤ 0.05) from the other 

evaluated fruits. The values found are in accordance with 

the results found by Jesus et al. (2016) for umbu in 

natura. 

The average value found for ash ranged from 0.28 to 

0.79%; cajá was statistically different. These results 

corroborate those found by Silva et al. (2017) upon 

analyzing the quality of the fresh pulp of umbu, 

presenting an average content of 0.37%. 

The results obtained for colorimetric analysis (L*, a* and 

b*) (Table 1) showed that there was a predominance of 

yellow, and the pulp of cajá and cajarana fruits showed a 

more intense color, tending to orange. Similar results 

were observed by Zielinski et al. (2014) (L* = 55.97 ± 

3.20) (a* = 13.81 ± 0.04) (b* = 49.18 ± 0.40). 

In Table 2, the chemical data of the fruit pulp of five 

Spondias varieties are presented. The results show that no 

alkaloids were found in the in natura pulp of the fruits 

analyzed.  

The results obtained for anthocyanins in the in natura 

pulp of the fruits analyzed are in accordance with 

Almeida et al. (2011) who, upon evaluating bioactive 

compounds and the antioxidant activity of exotic fruits in 

Northeast Brazil, reported contents of 1.35 mg/100 g for 

seriguela and 0.46 mg/100 g for umbu. 

Table 2. Bioactive compounds in varieties of Spondias 
 

Fruits 

evaluate

d 

Characteristics evaluated 

Alkaloi

ds 

(mg/g) 

Anthocyani

ns (mg/100 

g) 

Flavonoi

ds 

(mg/100 

g) 

 

Ascorb

ic acid 

(mg/10

0 g) 

 

Cajá - 0.15c 2.86a 36.75a  

Umbu-

cajá 

- 0.28b 2.27b 15.83c  

Cajarana - 0.14c 3.13a 24.39b  

Seriguel

a 

- 3.45a 2.55b 22.67b  

Umbu - 0.32b 2.45b 10.55d  

The statistical analysis of the data concerning flavonoid 

values presented in Table 2 showed that the fruit of 

cajarana obtained the best result, followed by cajá. The 

other fruits did not differ statistically among themselves. 

Moreira et al. (2012) observed similar values by studying 

phytochemical compounds in umbu-cajá genotypes. They 

reported flavonoid values ranging from 1.95 to 2.37 g in 

catechin-equivalent/100 g of pulp. 

In general, the varieties analyzed presented a significant 

difference in ascorbic acid content, providing a higher 

value for the fruits of cajá. The values found were higher 

than those found by Canuto et al. (2010) and Gregoris et 

al. (2013), who verified values of 0.3 mg/100 g of pulp of 

cajá, 4.7 mg/100 g of pulp of seriguela and 1.5 mg/100 g 

of pulp of umbu, respectively. 

 

IV. CONCLUSION 

The fruits of the five species of Spondias analyzed 

presented in general a high water content, predominance 

of yellow coloration and relevant values of bioactive 

compounds. 

 

REFERENCES 

[1] ALMEIDA, M. M. B.; SOUSA, P. H. M.; 

ARRIAGA, A. M. C.; PRADO, G. M.; 

MAGALHÃE, C. E. C.; MAIA, G. A.; LEMOS, T. 

L. G. Bioactive compounds and antioxidant activity 

of fresh exotic fruits from northeastern Brazil. Food 

Research International, v.44, p.2155-2159, 2011. 

[2] BENASSI, M.T.; ANTUNES, A.J. A comparison of 

metaphosphoric and oxalic acids as extractant 

solutions for the determination of vitamin C in 

selected vegetables. Arquivos de Biologia e 

Tecnologia, Curitiba, v. 31, n. 4, p. 507-513, 1988. 

[3] BRASIL. Ministério da Agricultura Pecuária e 

Abastecimento. Instrução Normativa n. 01, de 07 de 

janeiro de 2000. Regulamento técnico geral para 

fixação dos padrões de identidade e qualidade para 

polpa de fruta. Diário Oficial da República 

Federativa do Brasil, Brasília, DF, 10 de janeiro de 

2000, Seção I, p. 54-58. 

[4] CANUTO, G. A. B.; XAVIER, A.A. O.; NEVES, L. 

C.; BENASSI, M. T. Caracterização físico-química 

de polpas de frutos da amazônia e sua correlação com 

atividade anti-radical livre. Revista Brasileira de 

Fruticultura, v.32, n.4, p.1196-1205, 2010. 

[5] FRANCIS, F.J. Analysis of anthocyanins. In: 

MARKAKIS, P. Anthocyanins as food colors. 

London: Academic Press, 1982. p.181-206. 

[6] GREGORIS, E.; LIMA, G. P.; FABRIS, S.; 

BERTELLE, M.; SICARI, M.; STEVANATO, R. 

Antioxidant Properties of Brazilian Tropical Fruits 

by Correlation between Different Assays. BioMed 

Research International, v.2013, p.1-88, 2013. 

[7] HUBER, K.; QUIROZ, J. H.; MOREIRA, A. V. B. 

Caracterização química do resíduo agroindustrial da 

manga ubá (Mangifera indica L.): uma perspectiva 

para a obtenção de antioxidantes naturais. Revista 

https://dx.doi.org/10.22161/ijaers.6.1.25
http://www.ijaers.com/


International Journal of Advanced Engineering Research and Science (IJAERS)                                  [Vol-6, Issue-1, Jan- 2019] 

https://dx.doi.org/10.22161/ijaers.6.1.25                                                                                  ISSN: 2349-6495(P) | 2456-1908(O) 

www.ijaers.com                                                                                                                                                                            Page | 187  

Brasileira de Tecnologia Agroindustrial, v.6, n.1, 

p.640-654, 2012. 

[8] JESUS, G. F.; BASTOS, J. S.; OLIVEIRA, N. A.; 

ANJOS, M. B.; SANTOS, J. C. R.; SOUZA, S. M. 

A.; MARTINEZ, E. A. Estudos preliminares na 

formulação de estruturados de mix de polpa de frutas. 

Revista CSBEA, v.2, n.  (2016). 

[9] MELO, K. S.; NASCIMENTO, M. A.; GOMES, W. 

C.; CABRAL, S. B.; ROCHA, A. T. Fluidodinâmica 

de leito de jorro com leite de cabra e polpa de cajá. 

Revista Verde de Agroecologia e Desenvolvimento 

Sustentável, v.5, n.4, p.61-67, 2010. 

[10] MOREIRA, A. C. C. G.; NASCIMENTO, J. D. M.; 

ANDRADE, R. A. M. S.; MACIEL, M. I. S.; MELO, 

E. A. Bioactive phytochemicals in fruits from 

genotypes of “cajá-umbuzeiras.” Alimentos e 

Nutrição, v.23, n.2, p.235-241, 2012. 

[11] SILVA, L. R.; ALVES, R. E.; SILVA, S. M.; 

NOGUEIRA, D. H. Umbu-cajazeiras physical-

chemistry in the southern region of Iguatu, Ce. 

Revista Brasileira de Tecnologia Agroindustrial, v. 9, 

n. 1: p. 1647-1659, 2015. 

[12] SILVA, M. I.; SILVA, G. R.; ALVES, J. E. A.; 

MARTINS, J. N. Caracterização físico-química da 

polpa de umbu in natura. In: Reunião Regional da 

SBPC no Cariri, 2017 - URCA - Cariri/CE. Crato. 

Anais...Crato: ISSN: 2178-3969. 

[13] SOUSA, F. C.; SILVA, L. M. M.; MOREIRA, I. S.; 

CASTRO, D. S.; LINS, A. D. F.; ROCHA, A. P. T.; 

NUNES, E. N. Characteristics physical and chemical 

and bioactive compounds in the umbu cajá in two 

stages of maturation. Gaia Scientia, v.10, n.4, p.57-

65, 2016. 

[14] SREEVIDYA, N. AND MEHROTRA, S. 

Spectrophotometric method for estimation of 

alkaloids precipitable with Dragendorff’s reagent in 

plant materials. J AOAC Int. 86. 1124-1127, 2003. 

[15] TIBURSKI, J. H.; ROSENTHAL, A. DELIZA, R. 

GODOY, R. L. O. PACHECO, S. Nutritional 

properties of yellow mombin (Spondias mombin L.) 

pulp. Food Research International, v.44, p.2326-

2331, 2011. 

[16] ZIELINSKI, A. A. F.; ÁVILA, S.; ITO, V.; 

NOGUEIRA, A.; WOSIACKI, G.; HAMINIUK, C. 

W. I. The Association between Chromaticity, 

Phenolics, Carotenoids, and In Vitro Antioxidant 

Activity of Frozen Fruit Pulp in Brazil: An 

Application of Chemometrics. Journal of Food 

Science, v.79, n.4, p.510-516, 2014. 

 

https://dx.doi.org/10.22161/ijaers.6.1.25
http://www.ijaers.com/

