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1. Electrohydrodynamic spraying
2. Electrospray

3. Collector

4. Viscosity

5. Density
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Fig 1 Schematic of an electrospraying device [6]
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3. Dripping

4. Intermittent

5. Cone-Jet

6. Oscillating

7. Micro dripping
8 .Spindle

9. Simple jet

10. Ramified jet

165

Py s S Gl 5 d gl =2
gl G b ol mle il b s, 5l (S il S
S s e sl 55,800 55 e SOl Ole J1s
5> Om ey O s mlbe Ol ol auls
ool LS x (el Qe Syl gokas OLES &S 5y xS
5 Sl 8 358 0 0 4 Al S s 2 e
Sl oy andlas g dal Calee glac - sl bl
Olbee 53 mle 5l el Sl oGl e 4 23l sle
s YU Cueal ) s bl b co S ST
ool e s Flew S 5o Sglel Bl s ol
S Sl Sl s AL Sl S s s
Sl 53 305 sl kS (e ol 3 &S sl by e
do ol 4 a8 Wpd e A5 OLSS k55 b 5L s 5 S
My cde 4 Gl S sl w515 a5 a5 ol
il glaz )8 S s ganls ol 5y sl DS
i ol Bl Cp S el iy s Ol A5 e
Gl Sy 5 o IS b FSa S sl L glaiil |
Sl (SsUL 3 (1882) L b e
Llg o okl S S 1y b e 5 addllae 1) 5 ke o
S 53y oS s (1914) 5 (7] 55 b 1, 35 Jum

1. Micro thrusters
2. Small-scale combustor
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1. Generally regarded as safe
2. Whey proteins

3. Whey protein concentrate
4. Whey protein isolate

5. Whey protein hydrolysate
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Table 1 List of some proteins used in electrospraying [6]

Protein Bioactive Compounds References
Collagen Drugs (Nagarajan et al. 2014)[ 17]
Collagen Epigallocatechin gallate (Gémez-Mascaraque et al. 2015b)[18]
(EGCG)
Silk Fibroin Cisplatin (Qu etal. 2014) [19]
Soy Protein Isolate linolenic acid (Gémez-Mascaraque & Lopez-
(SPI) ¢ Rubio 2016)[20]
p-carotene
. . (L6pez-Rubio & Lagaron 2012;
WPC Folic Acid Rocio Pérez-Masié et al. 2015;

Bifidobacteriumstrains

Lactobacillus plantarum

Lépez-Rubio et al. 2012; Gomez-
Mascaraque et al. 2016) [21, 22, 5, 23]

Wheat Gluten
Zein-Alginate

Zein

Fish oil
Lactobacillus acidophilus

Catechins

(Tapia-Hernandez et al. 2015)[23]
(Laelorspoen et al. 2014)[24]

(Bhushani et al. 2017)[25]
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Table 2 List of some carbohidrates used in electrospray [6]

Carbohydrates

Bioactive
Compounds

References

Alginate-Chitosan

Alyssum homolocarpum seed gum

Bacterial cellulose from
(Komagataeibactersucrofermentans)

Cellulose
Cellulose
Guar Gum

Inulin

Lactobacillus
plantarum

D-limonene
Epigallocatechin
gallate (EGCG)

Natural pigment of
red cabbage

Epigallocatechin
gallate (EGCG)

Folic Acid

Indomethacin

(Coghetto et al. 2016)[28]

(Khoshakhlagh et al. 2017)[ 29]

(Paximada et al. 2017)[30]

(Wu et al. 2014; Devarayan & Kim
2015)[31, 32]

(Gémez-Mascaraque et al. 2016) [22]
(Rocio Pérez-Masia et al. 2015) [33]

(Jain et al. 2014)[31]
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Table 3 List of some lipids and synthetic Polymers used in electrospray [6]
Lipid Synthetic Polymer Bioactive Compounds References
i Polyethylene glycol . (Lin & Anseth 2009)
(PEG) Cells, drugs & proteins [21]
cellulose - Vanillin & Maltol 2013) [34]

S e Gl s J s b sy ol 5l LIS e
Jlosl 55 5 Sl culin asbe il s gls S
J ol bosyls Bl by ks 2als U Jgewe 4y sl
O e dile 23l S gl sl e il
IS el odd 3L o Ll Sle oyt 5 5318
vt ot okE A5 S ] DS 345 e Sl Ol
LS5 o o3l 5 DU ol 4 Sy cnl ) wcwl
eSS U B GO P COURR % PR [ PY SOV
5l g b sl Sy il dls sl
5 e Slaoll 5 535 b S ae bl

[6] w5

S 2 » jp e -3

Jslos (gla S5 ile (rlys oSl oo T3 ol ity
dold 5 05w o3Il Ok Lo ol bl SW (I
Lol Jpame g H5hn @ 05w S5 L okiS mex
LT Ll IS ple Lsd g bl DS el 5y
S kg S SLS S 5 el sy LS e
Bild Oleis A3l G el odd a5 23k, S
Sl O35 3 Ol s A SediS et Ll o il S
a1 6] (2 JS) i S5 o b b s 43
S S ns 5l F e is 5 oS e @i
B s bl 5 b s SLS 5 35l oS A

Fig 2 Parameters for obtaining micro and nanoparticles by electrospraying method [3]
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Nanoencapsulation is one of the most important processes to improve the chemical stability of aromatic
and volatile compounds, to prevent their undesirable interactions with food ingredients, and their
intelligent release into the food industry. Encapsulation may be defined as the process to entrap one
substance within another substance, thereby producing particles with diameters of a few nm to a few mm.
Due to the sensitivity of the bioactive compounds, there are different encapsulation techniques. In recent
years, electroencapsulation or encapsulation using electrohydrodynamic processes (electrospinning and
elcrospraying) which is a simple and effective technique to preserve and increase bioavailibility of
components, has attracted particular attention of food and drug scientists. Electrospray is very important
as one of the liquid spraying methods due to the production of tiny droplets and uniform distribution. One
of the advantages of the electrospray system is that it has high control over the particle size distribution,
with the particles almost uniform. Electrospray capsules also have the potential to prevent the destruction
of carotenoids and vitamins. In addition to the protective effects of encapsulation on nutrients, they can
also be used to improve the fluidity, transport, and displacement properties of materials, since they are
solid form rather than liquid. In fact, during the microencapsulation of nutrients, enzymes or other

substances (such as volatile oils, taste and colorants, enzymes, etc.) in micro or nano size by wall
materials that can form lipids, protein biopolymers and polysaccharides or their complex is surrounded
and protected from external factors. This article briefly describes the properties of the electrospray
method and its applications.
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