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Abstract

Pomegranate juice is a known natural source of anthocyanins, including the glycosidic derivatives of
delphinidin, cyanidin, and pelargonidin. The use of resins in various industries has a long history and,
in this study, resin was used to enrich anthocyanins in pomegranate juice. The anthocyanin pigment in
pomegranate juice was isolated and purified by SEPLITE®LXA10 resin, and finally, the anthocyanin
powder was obtained by spray drying with high quality and efficiency. The purity of enriched
anthocyanins is above 90%, while the amount of pigment in pomegranate itself is 20% or less. The
yield of the powder obtained from enriched anthocyanin was 89.6% and pomegranate juice was 21%.
The proposed method led to enrichment of anthocyanins by resins and removal of unnecessary
additives and increases the quality and intensity of natural dye obtained. Scanning electron microscopy
(SEM) images of anthocyanin-enriched powder showed a uniform, spherical structure of particles that
were of better quality than pomegranate juice powder. Particle sizes were between 1 and 6 um with a
spherical structure. Due to the high cost of anthocyanins, its use in the food industry and high imports
into the country, we obtained a relatively pure anthocyanin pigment. Purification of anthocyanins from
pomegranate juice is an economical method for producing natural red pigment and its uses in the
cosmetics, health and food industries.
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Introduction

Anthocyanins cause red, purple, and blue colors in many flowers, fruits, and vegetables,
which are considered by the relevant industries due to their unique biological properties.
Pomegranate, which was originally grown in Iran and is a valuable medicinal and nutritional
fruit, can be turned into pomegranate juice powder to be available in other seasons and used
as a valuable ingredient in other food and medicinal products (Jafari, Ghalenoei, & Dehnad,
2017). The technology of resin adsorption is being used to concentrate polyphenols and to
remove sugars. The resins allow adsorption of polyphenols from aqueous solution, and desorb
phytochemicals in organic solvents, such as methanol or ethanol. Sugars do not interact with
resins, and they can be easily removed by water elution (Buran et al., 2014). The use of resins
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in various industries has a long history and, in this study, the resin was used to enrich
anthocyanins in pomegranate juice.

Materials and methods

In this study, SEPLITE® LXA10 resin was used for isolation and enrichment of anthocyanin
pigments in pomegranate juice, and then anthocyanin powder was obtained by spray drying.
For this purpose, the resin was soaked in ethanol, then was treated with degassed water to
remove ethanols from the resin surface. Then, the pomegranate juice was loaded onto the
resin and allowed to interact between the resin and the pomegranate juice. In order to separate
the phenolic and anthocyanin materials adsorbed on the resin, the resin was washed by
different ratios of water-ethanol solvent by gradient elution system to desorb the material
from the resin surface. Based on the spectrophotometric results, pomegranate juice and the
fraction with the highest amount of anthocyanin were mixed with maltodextrin in ratios of
1:1, 1:2, 1:3, and 1:4 and turned into powder by spray drying. The powders were examined by
spectrophotometer (UV-Vis), scanning electron microscope (SEM), and high-performance
liquid chromatography (HPLC). Total monomeric anthocyanin pigment content of powders
determined by the pH differential method, which is a rapid and simple spectrophotometric
method based on the anthocyanin structural transformation that occurs with a change in pH
(colored at pH 1.0 and colorless at pH 4.5).

Results and discussion

The results showed that the best ratio of maltodextrin for microencapsulation of pomegranate
juice anthocyanins is 1:4. At lower ratios of maltodextrin, anthocyanin particles adhered to
the walls of the dryer, thereby reducing the production efficiency of anthocyanin powder. Our
results showed that, the purity of pomegranate powder is 20% or less, while the amount of
pigment in the enriched anthocyanins is above 90% (Fig. 1). According to the results of total
monomeric anthocyanin pigment content measurement by pH-differential method, the amount
of anthocyanin in pomegranate juice and enriched anthocyanin powder is 2.37 and 11.21
mg/L, respectively. The results of SEM images showed, enriched anthocyanin powder has
spherical structure with particle size of 1 and 6 um.

Pomegranate juice powder Enriched anthocyanin powder
Fig. 1. Comparison of enriched anthocyanin and pomegranate juice powder

Conclusions

Due to the high cost of anthocyanins, its use in the food industry and high imports into the
country, we obtained a relatively pure anthocyanin pigment. The results of HPLC, SEM, total
monomeric anthocyanin pigment content, and apparent color intensity in enriched
anthocyanin powder indicate the success of enrichment of anthocyanins with SEPLITE®
LXA10 resin and the amount of anthocyanin in pomegranate juice after enrichment with this
resin to increase significantly. Purification of anthocyanins from pomegranate juice is an
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economical method for producing natural red pigment and its uses in the cosmetics, health
and food industries. The anthocyanin powder enriched in this study can be compared with
imported samples of this valuable pigment.
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