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Abstract

The aim of this study was to assess the influence of the wall materials on the microencapsulation of pequi
oil. An emulsion containing pequi oil in the oil phase was microencapsulated by spray drying process at
120 °C using gum Arabic, maltodextrin, or a 25:75 (w/w) mixture of gum Arabic and maltodextrin as wall
material. The emulsions were characterized for droplet size, Polydispersity Index (PDI), and zeta potential.
Pequi oil microparticles were analyzed for moisture content, water activity, wettability, encapsulation
efficiency, antioxidant capacity, and color. Ultrastructural examination was performed by Scanning
Electron Microscopy (SEM). The Droplet Size Distribution (DSD) of the emulsions exhibited a relatively
wide size distribution (2.67 to 8.96 pm) and high PDI (> 0.3). Smooth microparticles with high
encapsulation efficiency (79.17% to 84.20%), and good antioxidant capacity (28.20 to 28.71 pmol Trolox
equivalents/g dry extract) were obtained. Microparticles prepared using gum Arabic as wall material had
higher antioxidant capacity than that prepared with maltodextrin. All microparticles had satisfactory
encapsulation efficiency, water activity, moisture content, and wettability. These results indicate that pequi
oil microparticles have characteristics that can contribute to good stability during storage and handling
of encapsulated oil. Therefore, pequi oil can be successfully encapsulated by spray drying using gum
Arabic, maltodextrin, or 25:75 (w/w) mixture of gum Arabic and maltodextrin as wall materials, but the
physicochemical properties of microparticles vary with wall material composition.

Keywords: Caryocar brasiliense; Pulverization; Encapsulating agents; Characterization; Morphology;
Microparticle.
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Resumo

O objetivo deste estudo foi avaliar a influéncia dos tipos de materiais de parede no processo de
microencapsulacdo de dleo de pequi. A emulsdo contendo 6leo de pequi em sua fase de 6leo foi seca
por pulverizagdo a 120 °C, usando goma arabica, maltodextrina ou uma mistura de 25:75 (g/g) de goma
arabica e maltodextrina como materiais de parede. As emulsdes foram caracterizadas pelo tamanho de
gota, indice de polidispersdo e potencial zeta. As microparticulas de 6leo de pequi foram analisadas
guanto ao conteldo de umidade, atividade de agua, molhabilidade, eficiéncia de encapsulagao,
capacidade antioxidante e cor. A avaliacdo ultra estrutural foi realizada por microscopia eletrénica de
varredura. O tamanho de gota das emulsdes exibiu uma distribuicdo de tamanho relativamente ampla
(2.67 a 8.96 um) e alto indice de polidispersdo (> 0,3). Foram obtidas microparticulas lisas com alta
eficiéncia de encapsulacdo (79,17% a 84,20%) e boa capacidade antioxidante (28,20 a 28,71 umol
equivalente de Trolox/g extrato seco). As microparticulas preparadas usando goma arabica como material
de parede demonstraram ter maior capacidade antioxidante que as produzidas com maltodextrina. Todas
as microparticulas apresentaram valores satisfatérios de conteldo de umidade, atividade de agua e
molhabilidade. Esses resultados indicam que as microparticulas de dleo de pequi apresentam
caracteristicas que podem contribuir para uma boa estabilidade durante a estocagem e manuseio do 6leo
encapsulado. Portanto, o 6leo de pequi pode ser encapsulado com sucesso por pulverizacdo utilizando
goma arabica, maltodextrina ou a mistura de 25:75 (g/g) de goma arabica e maltodextrina como materiais
de parede, no entanto as propriedades fisico-quimicas das microparticulas podem variar de acordo com
a composicdo destes materiais de parede.

Palavras-chave: Caryocar brasiliense; Pulverizacdo; Agentes encapsulantes; Caracterizacdo; Morfologia;
Microparticula.

1 Introduction

The Brazilian Cerrado is known for its rich diversity of fruits of vibrant colors, peculiar flavors,
and high nutritional and medicinal values. Pequi (Caryocar brasiliense Camb.), an oleaginous fruit
from the Cerrado, has high antioxidant capacity and high content of fat-soluble vitamins, saturated
and monounsaturated fatty acids, carotenoids, and phenolic acids (Mendonga etal., 2017;
Pessoa et al., 2015). Because pequi is a seasonal fruit and is not available throughout the year, the
fruits must be processed for oil extraction. Pequi oil is widely used in traditional dishes and sauces
(Aguilar et al., 2012; Santana et al., 2014). The oil is rich in saturated and monounsaturated fatty
acids, and also in vitamins A and E, which are sensitive to heat, oxygen, light and humidity.

Different techniques have been used to preserve the stability and biological properties of pequi
oil. For instance, spray drying can afford microparticles with good quality and stability, low water
activity, and easy handling and storage (Carneiro et al., 2013). This process involves the formation
of an emulsion, solution or suspension containing the core and wall material, followed by
atomization in a drying chamber with circulating hot air (Carvalho et al., 2014).

The wall material influences the physicochemical and storage characteristics of microparticles,
such as oxidative stability, particle size distribution, density, and morphology (Carneiro et al.,
2013). Maltodextrin and gum Arabic are the two most common wall materials used in spray drying
(Pereira et al., 2018). The first one is the major material used in microencapsulation of food
ingredients, with low cost, neutral aroma and taste, whereas the second also presents many desirable
characteristics, as a good encapsulating agent, with the high solubility, low viscosity and good
emulsifying properties (Carneiro et al., 2013; Di Battista et al., 2015; Gupta et al., 2015).

This study aimed to assess the effects of encapsulating agent (gum Arabic, maltodextrin, or a
mixture of both agents) on the physicochemical and biological properties of spray-dried pequi oil,
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in order to find the agent that can keep the best characteristics of the active material. Encapsulation
efficiency, antioxidant capacity, zeta potential, polydispersity index, color, moisture content,
particle size, water activity, morphology, and wettability were evaluated.

2 Material and methods

2.1 Material

Pequi oil was purchased at the Central Market of Belo Horizonte (Minas Gerais, Brazil). Gum
Arabic was obtained from Dindmica Quimica Contempordnea (Indaiatuba, Sao Paulo, Brazil) and
maltodextrin DE-05 from Ingredion (Balsa Nova, Parana, Brazil).

2.2 Experimental procedure

Pequi oil microparticles were prepared using different proportions of gum Arabic and
maltodextrin as wall material (Table 1).

Table 1. Proportion of gum Arabic and maltodextrin used as wall material to microencapsulate pequi oil by

spray drying.
Samples Formulations Gum Arabic - GA (%)  Maltodextrin - MD (%)
1 100 GA 100 0
2 75 MD-25 GA 25 75
3 100 MD 0 100

Wall material powders were hydrated in deionized water for about 12 hours under refrigeration
(10-12 °C), then dissolved in 900 mL of deionized water at 60-70 °C, and homogenized (TE 102,
Tecnal, Piracicaba, Sdo Paulo, Brazil) at 20,000 rpm for 30 minutes. Then, 10 mL of centrifuged
Pequi oil was added to each formulation, and the mixtures were homogenized at 20,000 rpm for
5 min to obtain a homogeneous emulsion. Pequi oil was centrifuged (UV-5100, Tecnal, Piracicaba,
Sao Paulo, Brazil) at 3,000 rpm for 5 min to remove suspended solids and prevent clogging of the
spray drying nozzles.

Pequi oil emulsions were spray-dried using a laboratory-scale spray dryer (MSD 0.5, LabMagq,
Ribeirdo Preto, Sao Paulo, Brazil) equipped with a two-fluid nozzle (1.0 mm diameter orifice).
Spray-drying conditions were as follows: inlet air temperature of 120 + 3 °C, atomization air flow
rate of 120,000 L/h, air flow rate of 1,800 L/h, feed flow rate of 0.50 L/h, and compressed air
pressure of 2 to 4 bar.

Microparticles were stored in hermetically sealed plastic pots under refrigeration (4-7 °C) until use.

2.3 Physicochemical characterization of pequi oil emulsions and microparticles

Pequi oil emulsions were characterized for droplet size, polydispersity index, and zeta potential,
whereas the microparticles were subjected to analyses of water activity, moisture content,
wettability, encapsulation efficiency, antioxidant capacity, color, and Scanning Electron
Microscopy (SEM). All analyses were carried out in triplicate.

2.3.1 Droplet size and polydispersity index of pequi oil emulsions

Droplet size was determined by laser diffraction (Mastersizer Hydro 2000 MU, Malvern
Instruments, United Kingdom). Emulsions (1.0 g) were suspended in 100 mL of deionized water,
and 1 mL of the suspension was placed in a polycarbonate cuvette (DTS1060C). The PDI was used
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to describe droplet size distribution. Droplet diameter and PDI were calculated as the mean of three
measurements.

2.3.2 Zeta potential

In order to determine the electrical charge on the surface of the reconstituted emulsions, 1g of
emulsions were diluted in 50 mL of deionized water. The measurements were performed in a
microelectrophoresis chamber on a Zetasizer Nano ZS (Malvern Instruments, United Kingdom).
Measurements were taken in triplicate.

2.3.3 Moisture content and water activity

Moisture content was determined by gravimetric method, using 1g in an oven at 105 °C, until
constant weight (Association of Official Analytical Chemists, 2005). Water activity (Aw) was
measured at 25 °C using a dew-point hygrometer (4TE, AquaLab, Pullman, WA, USA).

2.3.4 Wettability

About 1 g of sample was sprinkled into a flask containing 0.1 L of deionized water at 25 °C,
without stirring. The time required for the last particle to submerge was recorded and used as a
measure of wettability (Fuchs et al., 2006).

2.3.5 Encapsulation efficiency

Encapsulation efficiency was determined by the method of Bae & Lee (2008), with
modifications. Hexane (10 mL) and 1 g of microparticles were added to glass vials, manually
shaken for 2 min at ambient temperature, and filtered through Whatman n°® 1 filter paper.
The residual powder was rinsed twice with 10 mL of hexane and dried to constant weight at 60 °C.
Surface oil content (non-encapsulated oil) was calculated as the percentage difference in sample
weight before and after extraction, and the total oil was assumed to be equal to the initial oil
(Carvalho et al., 2014). Encapsulation Efficiency (EE) was determined using Equation 1:

Oilyy01 = Oil gy
EE (%) =| Ztotal —Zowtace | 1 (1)
Oiltotal
where 0il,,,, is the total oil content and oi,,y,, is the content of non-encapsulated oil on the

surface of microparticles.

2.3.6 Antioxidant capacity of pequi oil and microencapsulated Pequi oil

Antioxidant capacity was determined by the 1,1-diphenyl-2-picrylhydrazyl (DPPH) method,
adapted from Brand-Williams et al. (1995). Briefly, 6 uL of sample (Pequi oil or microencapsulated
Pequi oil) was mixed with 244 pL of an ethanolic solution of DPPH (0.024 g/L). After 30 minutes
in the dark at room temperature, absorbance was measured at 515 nm using a microplate reader
(Spectramax®, San Jose, CA, USA). Readings were performed in triplicate.

DPPH radical scavenging activity was expressed as percentage inhibition (I), calculated by
Equation 2.

I{AOA:;At } 100 @)

where Ao and A are the absorbance of the control and sample, respectively.
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Percentage inhibition values were plotted against a standard curve of Trolox (10 to 100 mg/L,
R? =0.9920). Antioxidant capacity results are expressed as umol Trolox equivalents/g dry extract.

2.3.7 Color

The color of pequi oil microparticles was determined by using the spectrophotometer
CMS5 — Konica Minolta (Osaka, Japan). The CIELab color scale was used to measure the
L*, a* and b* parameters, where L * ranges from 0 (black) to 100 (white), a* shows the variation
from green (-a*) to red (+a*) and b* varies from blue (-b*) to yellow (+b*). From these parameters,
the cylindrical coordinates chroma (C*) and hue angle (H°®) were calculated by the
Equations 3 and 4, respectively.

= (a*2 +b*2) 3)

H = tan’](b—*) 4)
a

2.3.8 Scanning Electron Microscopy (SEM)

The ultrastructure of pequi oil microparticles was examined by SEM. Samples were mounted on
stubs, by using sputter coating in sample preparation with gold under vacuum, and observed under
a SEM (VEGA LMH, TESCAN, Kohoutovice, Czech Republic) at an accelerating voltage of 30 kV
and magnification of 10,000 X.

2.4 Statistical analysis

A Completely Randomized Design (CRD) was carried out with three replications. Normally
distributed data were subjected to Analyses of Variance (ANOVA), followed by Tukey’s test
(p < 0.05) using SISVAR version 5.6 (SISVAR®, Brazil).

3 Results and discussion

3.1 Droplet size emulsions

The mean droplet size correlates well with the encapsulation efficiency; seeing that a smaller
mean droplet size is usually consistent with higher encapsulation efficiency, resulting in minimum
surface oil and a reduction in lipid oxidation rate (Jafari et al., 2008; Chang et al., 2020). Smaller
droplet sizes are desirable, since larger sizes result in poor encapsulation efficiency (Boger et al.,
2018; Linke et al., 2017).

In this study, the droplet size of pequi oil emulsions prepared with 25:75 (w/w) gum Arabic and
maltodextrin, 100% gum Arabic, and 100% maltodextrin was 2.67, 4.63, and 8.96 pum, respectively.
These values indicate that use of different wall materials had significant influence (p < 0.05) on
emulsions droplet size. According to Shamaei et al. (2016), the difference in the molecular structure
and physicochemical properties of wall material constituents, such as surface activity and molecular
weight, affects the emulsion droplet size.

The largest droplet size was obtained using maltodextrin as encapsulanting agent (8.96 pm),
while the emulsion prepared from the maltodextrin and gum Arabic mixture showed the smallest
one (2.67). The largest diameter of the droplets may be related to the greater instability of this
emulsion, which may have caused the rapid coalescence of droplets after the homogenisation
process (Carvalho et al, 2014).

Braz. J. Food Technol., Campinas, v. 23, €2019132, 2020 | https://doi.org/10.1590/1981-6723.13219 5/12



Influence of wall materials on the microencapsulation of pequi oil by spray drying
Santos, F. H. et al.

3.2 Polydispersity index and zeta potential

The PDI represents particle size distribution of the droplets; values lower than 0.3 indicate a
stable emulsion with uniform particle size distribution, whereas values greater than 0.3 show that
particle size is more widely distributed (Hsu, 2016; Zhang et al., 2015).

The emulsion formulated with gum Arabic showed the lowest PDI (p < 0.05), and the emulsion
prepared using maltodextrin or a mixture of gum Arabic and maltodextrin did not vary in PDI
(p > 0.05; Table 2). All emulsions were found to have a wide droplet size distribution, as PDI values
were higher than 0.3. High polydispersity is a characteristic of particles obtained by spray drying
because during spraying the droplets do not have uniform sizes (Toledo Hijo et al., 2014).

Table 2. Polydispersity index (PDI) and zeta potential of pequi oil emulsions prepared with different
proportions of gum Arabic (GA) and maltodextrin (MD) as wall materials.

Wall Compositions Zeta Potencial (mV) PDI
100 GA -10.50 + 0.08> 0.46 +0.10°
75 MD-25 GA -7.30 £ 0.39¢ 0.89 £0.13*
100 MD -4.27 +0.00* 0.83 +0.00%

Values with different letters in the same column differ significantly (p < 0.05).

Zeta potential is an important physicochemical parameter related to the stability of
microencapsulated products. Droplets with large zeta potential repel each other, and consequently
improve the solution stability (Tantra et al., 2010). According to Honary & Zahir (2013), emulsions
with zeta potentials higher than |30| mV are stable, with zeta potentials in the range of 0 to +5 mV
are unstable and tend to coagulate, and with zeta potentials of +5 to £30 mV are slightly stable.

Emulsions prepared with gum Arabic or gum Arabic and maltodextrin had a more stable behavior
than those prepared with maltodextrin only (Table 2). Maltodextrin emulsions are likely to
coagulate, as their zeta potential values were between 0 and —5 mV.

3.3 Moisture content and water activity

Moisture content and water activity are critical factors affecting the processing, flowability,
handling, and shelf life of microencapsulated oil powders (Felix et al., 2017; Sanchez-Reinoso &
Gutiérrez, 2017).

Botrel et al. (2012) reported that low values of water activity and moisture may contribute to
powder conservation during storage and may prevents possible changes in the physicochemical
properties of microparticles. According to Fennema (2009) and Quispe-Condori et al. (2011), dry
foods should have a moisture content of 3% to10% and a water activity of less than 0.30 to maintain
stability throughout shelf life. In this study, the moisture content of Pequi oil microparticles varied
from 3.33% to 3.59%, and water activity ranged from 0.05 to 0.12 (Table 3). These results indicate
that dried microparticles of pequi oil have characteristics that can contribute to good stability during
storage and handling.

Table 3. Water activity and moisture content of pequi oil microparticles prepared with different proportions
of gum Arabic (GA) and maltodextrin (MD) as wall materials.

Wall Compositions Water activity (Aw) Moisture content (%)
100 GA 0.05 +0.00°¢ 3.55+£0.002
75 MD-25 GA 0.12+0.01? 3.59 £0.00?
100 MD 0.09 +0.01° 3.33+0.01?

Values with different letters in the same column differ significantly (p < 0.05).
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Costa et al. (2016) produced pequi oil microcapsules by spray drying using a 25:50:25 mixture
of gum Arabic, modified starch, and maltodextrin as wall material. The microcapsules had a
moisture content of 3.46%, similar to the observed in our study, and a water activity of 0.50, about
24% higher than that found here.

Santana et al. (2013a), in analyzing the physicochemical characteristics of microparticles of
Pequi pulp extract produced using gum Arabic as an encapsulating agent, observed a moisture
content of 0.3% to 1.9% and water activity of 0.07 to 0.17. In a later study, the authors prepared
spray-dried Pequi pulp microparticles using maltodextrin DE-10 as encapsulant and found lower
moisture content (0.25-1.43%) and similar water activity (0.09 to 0.21) values to those observed in
this study (Santana et al., 2016).

Moisture content did not vary significantly (p > 0.05) among formulations, showing that wall
material composition did not affect moisture. However, microparticles differed in water activity
(p < 0.05); while the lowest values were observed in microparticles prepared with gum Arabic.

3.4 Wettability

Wettability is the ability of a liquid to maintain contact with a solid surface. It is an important
physical property of microparticles because it is directly associated with their ability to be
reconstituted in an aqueous solution (Felix et al., 2017; Fernandes et al., 2016).

The wettability of microparticles prepared using 25:75 (w/w) gum Arabic and maltodextrin,
100% gum Arabic, and 100% maltodextrin was 16.36 + 0.57, 18.57 £ 1.99, and 17.44 + 3.46 min,
respectively. No significant differences (p > 0.05) in wettability were observed; therefore, wall
material composition had no effect on the wettability of Pequi oil microparticles.

In the study of Costa et al. (2016), the wettability of microencapsulated pequi oil was 15.54 minutes,
similar to that found in the current study. Babassu, another fruit from the Cerrado biome, was
microencapsulated by spray drying and had a wettability of 12.02 min (Santana et al., 2013b).

3.5 Encapsulation efficiency

Encapsulation efficiency varied from 79.17% to 84.20%, as shown in Table 4. Wall material
composition greatly influences the encapsulation efficiency of oils during spray drying
(Mohammed et al., 2017). Gum Arabic is widely used to encapsulate oils because of its good
emulsifying properties and volatile retention, leading to high encapsulation efficiency (Jafari et al.,
2008). However, in this study, microparticles produced with gum Arabic as the sole encapsulant
had low encapsulation efficiency (79.17%), not differing (p > 0.05) from that of microparticles
prepared with gum Arabic and maltodextrin at 25:75 (w/w).

Table 4. Encapsulation efficiency of pequi oil microparticles prepared with different proportions of gum
Arabic (GA) and maltodextrin (MD) as wall materials.

Wall compositions Encapsulation efficiency (%)
100 GA 79.17£0.51°
75 MD-25 GA 80.26 £0.14°
100 MD 84.20 £ 1.502

Values with different letters in the same column differ significantly (p < 0.05).

The encapsulation efficiency obtained with gum Arabic was similar to the reported by
Sarkar et al. (2013) for microencapsulated mint oil (80.66%). Boger et al. (2018) found that
partially replacing gum Arabic with maltodextrin did not significantly affect (p < 0.05) the
encapsulation efficiency of grape seed oil.
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According to Akhavan Mahdavi et al. (2016), the use of maltodextrin as encapsulant reduces
encapsulation efficiency, probably because of its low film-forming capacity and lack of
emulsification properties. In contrast, we found that microparticles prepared using 100%
maltodextrin as wall material showed the highest encapsulation efficiency (84.20%). A similar
result was obtained by Ramakrishnan et al. (2018) for microcapsules prepared with tamarillo
carotenoids and maltodextrin as encapsulant (84.77%). Kang et al. (2019) showed that maltodextrin
alone led to a higher encapsulation efficiency of chlorophylls than 5:5 or 3:7 mixtures of gum
Arabic and maltodextrin as wall material. The authors argued that maltodextrin’s thermal protection
may have increased encapsulation efficiency.

3.6 Antioxidant capacity of pequi oil and microencapsulated pequi oil

The antioxidant capacity of all samples ranged from 28.20 to 28.78 umol Trolox equivalents/g
dry extract (Table 5). Non-encapsulated Pequi oil showed the highest antioxidant capacity, followed
by microparticles prepared with gum Arabic and those prepared with maltodextrin. A decrease in
antioxidant activity with spray drying is expected, as compounds are subjected to high temperatures
(> 65 °C) (Medina-Torres et al., 2016). Corréa-Filho et al. (2019) and Santiago-Adame et al. (2015)
observed this effect in the microencapsulation of B-carotene with gum Arabic and cinnamon
infusions with maltodextrin, respectively.

Table 5. Antioxidant capacity of pequi oil and pequi oil microparticles prepared with different proportions
of gum Arabic (GA) and maltodextrin (MD) as wall materials.

Samples DPPH (umol of Trolox equivalent (T.E) / g of dry extract)
Pequi oil 28.78 £0.01*
100 GA 28.71£0.01°
75 MD-25 GA 28.68 = 0.02°
100 MD 28.20+0.01°

Values with different letters in the same column differ significantly (p < 0.05). DPPH = 1,1-diphenyl-2-picrylhydrazyl.

Despite the loss after atomization, it can be observed that the loss of antioxidant capacity was
not so large, and the samples that used gum Arabic as wall material showed better antioxidant
capacity values than the microparticles produced only with maltodextrin.

3.7 Color

Table 6 presents the color parameters of microencapsulated pequi oil. Significant differences
(p <0.05) were observed among the samples. All microparticles showed high L* (lightness) values,
particularly microparticles produced with maltodextrin. According to Nunes et al. (2015), lightness
of the microparticles tends to increase with the augmentation of maltodextrin concentration,
whereas a* decreases. Positive values of a* and b* were observed for most microparticles,
indicating that the products had red/yellow color. Costa et al. (2016) reported similar results: a* and
b* values of Pequi oil microparticles were respectively 4.71 and 12.04. Alves et al. (2017) prepared
microparticles with an a* value of 16.91 and b* value of 42.11. Positive b* value is associated with
the presence of yellow carotenoids (e.g., violaxanthin), which are the major pigments in
microencapsulated Pequi extracts (Alves et al., 2017).
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Table 6. Color parameters of pequi oil microparticles prepared with different proportions of gum Arabic
(GA) and maltodextrin (MD) as wall materials.

Wall compositions L* a* b* H° C*
100 GA 80.28 + 0.49¢ 2.01 +0.04¢ 13.50 £ 0.09% 81.32 £0.14¢ 13.30 +0.09°
25 GA: 7S MD 87.80 +£0.332 1.11 £0.03? 10.59 +0.08* 84.00 £0.12° 10.65 +0.09?
100 MD 96.20 +0.17° 0.49 £ 0.04% 9.94 £ 0.44? 87.18 £0.31° 9.95 + 0.44*

Values with different letters in the same column differ significantly (p < 0.05). L* = lightness; a* = redness; b* = yellowness;
H° = hue angle; C* = chroma.

High values of tone (H°) were obtained for all the microparticles as a result of their low a* and
high b* values. The color saturation (C*) did not vary (p > 0.05) between samples produced with
the 25:75 (w/w) mixture of gum Arabic and maltodextrin or maltodextrin only. Microparticles
prepared with gum Arabic had significantly higher C* values, showing that wall material
composition influenced color intensity.

3.8 Scanning electron microscopy

Cracked or damaged particles can compromise the stability of the encapsulated material;
therefore, it is important to evaluate the ultrastructure of microparticles (Campelo et al., 2017).

The SEM images revealed that microparticles were not collapsed and did not have fissures or
cracks. Furthermore, the particles presented irregular shape with circular predominance,
depressions and concavities (Figure 1).

Figure 1. Scanning electron images of pequi oil microparticles prepared using gum Arabic (GA),
maltodextrin (MD), or a 25:75 (w/w) mixture of gum Arabic and maltodextrin (GA-MD).

Other point observed in all samples, was the agglomeration of the particles. Particle
agglomeration increased with maltodextrin concentration, probably as a result of the coalescence
of smaller particles with larger particles (Bhandari et al., 1992).

4 Conclusion

This study discussed the influence of wall material composition on the characteristics of pequi
oil microparticles obtained by spray drying.

Pequi oil microencapsulated with gum Arabic had lower water activity, higher antioxidant
capacity, and lower lightness and hue angle, whereas microparticles prepared with maltodextrin had
higher encapsulation efficiency. Spray drying using a 25:75 mixture of gum Arabic and
maltodextrin as wall material resulted in smaller droplet size and lower zeta potential. Wall material
composition did not affect moisture content or wettability.
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All microparticles had satisfactory encapsulation efficiency, water activity, moisture content, and
wettability, which are important characteristics for storage and handling stability.
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