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ARTICLE INFO Abstract

Polysaccharides are natural polymers extracted from different sources, with 
excellent yields, and promising biotechnological applications, especially in the food, 
biomedical, pharmaceutical, and cosmetic fields. In Brazil, the main researches involving 
polysaccharides are directly linked to the enormous biodiversity of the country and 
to the potential industrial application of these polymers. This work aimed to extract 
the polysaccharide from the seeds of Manjerioba (called Polimanji) and produce films 
from the filmogenic solution. After the process extraction by ethanol precipitation, 
the extraction yield (%) and the total carbohydrate concentration were calculated; in 
addition, the polysaccharide was characterized by FT-IR and the solution was dried 
under controlled conditions in order to produce the polysaccharide-based film. FT-IR 
confirmed the polysaccharide nature of Polimanji, which was extracted with 19 % yield, 
had a total carbohydrate concentration of 3.25 ± 0.17 mg/mL, and resulted in an opaque 
and hygroscopic film. The obtained results indicate that Polimanji presents inherent 
properties suitable for the formulation of polysaccharide-based films for biomedical and 
food applications.

Abbreviations: Mi: Initial Seed Mass; Mf: Final Polysaccharide Mass; FT-IR: Fourier 
Transform Infrared; ATR: Attenuated Total Reflectance
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Polysaccharides are complex polymers containing long chains 
of monosaccharide units linked by glycosidic bonds [1]. They are 
naturally extracted from plants, algae, animals, fungi, and microbial 
fermentation, with excellent yields´ extraction and promisor 
biotechnological applications, including on food, biomedical, 
pharmaceutics, and cosmetic fields. Polysaccharides are considered 
neutral, anionic or cationic depending on their electric charge; 
in addition, the conformation of the main chain of different 
polysaccharides is markedly dependent on the ionic strength, the 
pH, and the temperature of the medium, and the concentration 
of additional molecules [2]. Polysaccharides are classified as 
gums or mucilages, both of them derived from natural sources 
and considered biocompatible, biodegradable, bioavailable, and 
low- or non-toxic. Besides their similarities, they have particular 
differences: gums readily dissolve in water, while mucilages form  

 
viscous masses; gums are considered pathological products, 
whereas mucilages are physiological products [3]. 

The preference of polysaccharides when compared to 
synthetic materials is closely related to the above-mentioned 
biological properties, in addition to chemical properties such as 
polyfunctionality, high chemical reactivity, chirality, chelation, and 
adsorption capacities [4]. The considerably growing interest in 
the use of natural polymers occurs due to their diverse structural 
properties and metabolic functions applicable to different industry 
products. However, the consumer market still searches for new 
sources that reach the demand required by the industry [5]; thus, 
polysaccharides extracted from natural sources can be suggested as 
the new generation of products from sustainable materials that can 
combine both ecological and economic aspects. Starch, cellulose, 
chitin, agar, alginate, pectin, and galactomannan are the main 
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polysaccharides reported in the scientific literature, presenting 
excellent results as dietary fibers [6,7], texture modifiers, stabilizers 
and/or emulsifiers [8-10], gelling agents [11,12], thickeners 
[13,14], food coating [15-17], films/gels for wound healing [18-20], 
and cosmetics [21,22]. 

In view of these results, their use was suggested safe in 
food additives and medications. In Brazil, the main researches 
involving polysaccharides are directly linked to the enormous 
biodiversity of our country and the potential industrial application 
of these polymers. This work aimed to extract the polysaccharide 
contained in the seeds of Manjerioba, the popular name of 
Cassia occidentalis, a shrub belonging to the Leguminosae family, 
subfamily Caesalpiniaceae, commonly found in the northeast 
region of Brazil. After extraction, the process yield, and the content 
of total carbohydrates were calculated. Finally, the polysaccharide 
solution was dried under controlled conditions in order to produce 
a polysaccharide-based film.

Materials and Methods

Polysaccharide Extraction and Calculation of the Ex-
traction Yield

Cassia occidentalis seeds were collected in the city of Jucati, in 
the region called Agreste of the Pernambuco state, and processed 
according to the methodology of Albuquerque et al. [23] with 
some modifications. The seeds were crushed in an industrial 
mill, precipitated in 0.1 M NaCl at 5% (w/v), and homogenized 
in a blender (Power Black 500W - Mondial, Brazil). The resulting 
solution was filtered through filter paper (Brigitta, Brazil), and the 
obtained supernatant was precipitated with ethanol 46% (1: 3, 
w/v) for 18h. Then, the precipitate was washed with acetone PA (1: 
1, w/v) twice for 30 min, submitting the precipitate to filtering with 
filter paper between each wash. The precipitate was dried at room 
temperature, ground with a pestle, and finally called Polimanji. The 
extraction yield was calculated by dividing the final polysaccharide 
mass (Mf) by the initial seed mass (Mi) and expressed as %.

Determination of the Total Carbohydrate Concentration

The concentration of total carbohydrates was carried out 
according to the methodology described by Dubois et al. [24].

Production of the Polysaccharide-Based Film

The filmogenic solution of Polimanji was prepared in distilled 
water with 0.5 % (w/v) concentration and keep under magnetic 
stirring (250 rpm) for 18 h, at room temperature (20 ± 2 0C). 15 
mL of the filmogenic solution was distributed in a 90 mm diameter 

polystyrene Petri dish. The film was dried in an oven at 55.7 0C for 9 
h and stored in a dry environment.

Fourier-Transform Infrared (FT-IR) Spectroscopy 

Polimanji was characterized by Fourier Transform Infrared 
(FT-IR) Spectroscopy on a Bruker FT-IR VERTEX 80/80 v (Boston, 
USA) in Attenuated Total Reflectance mode (ATR) with a platinum 
crystal accessory between 400 and 4000 cm-1, using 16 scans at a 
resolution of 4 cm-1. Data analysis was performed with GraphPad 
Prism 5.00.288 (GraphPad Software, Inc., San Diego, CA, USA).

Results
The extraction yield of Polimanji was calculated and expressed 

as a percentage of dry mass obtained after extraction in relation to 
the dry weight of the seeds, resulting in a value of 19%. The result 
of the chemical analysis for the content of total carbohydrates was 
determined to be 3.25 ± 0.17 mg/mL. The presence of carbohydrates 
in the seeds of Manjerioba allowed the production of a filmogenic 
solution at 0.5 % (w/v), which was dried, and resulted in a film with 
viscosity and opacity commonly found in Legumes seeds (Figure 
1). The FT-IR spectra (Figure 2) showed typical absorption peaks 
of polysaccharides at around 3276, 2918, and 1014 cm-1 [25], 
which could be attributed to the stretching vibration of the O-H, 
C-H, and C-O bonds, respectively. The peak at approximately 1631 
cm-1 is in the region correspondent to asymmetric stretching of the 
carboxylate anions (COO-) [26,27] (Figure 2).

Figure 1: Polysaccharide-based film formulated with the 
filmogenic solution of Polimanji at 0.5% (w/v).
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Figure 2: Polimanji Fourier Transform Infrared (FT-IR) spectra.

Discussion
The endosperm of Legumes seeds contains carbohydrates 

responsible for the functions of hydration and energy reserve [28]. 
The yield of 19 % for the Polimanji extraction process is similar to 
the values of 20,49 % [29] and 17,95 % [30] for the Basil seed gum, 
and lower than the result obtained by Albuquerque et al. (2014) 
[23], whose yield for the extraction of the galactomannan from 
the seeds of Cassia grandis was 36 % ± 8. Regarding the extraction 
yield for the polysaccharides of the subfamily Caesalpinioideae, 
several studies reported values between 8 and 40 % of the seed 
weight, which are higher than the values for other species of 
Brazilian legumes [31]. The Polimanji solution presented a total 
carbohydrate concentration of 3.25 ± 0.17 mg/mL, similar than the 
results obtained for Vercelollotti et al., (1995) in postharvest fruits 
(6.78 ± 0.32, 5.74 ± 0.52, 4.26 ± 0.08, and 3.56 ± 0.60). 

Other works presented values of total carbohydrate contents 
in percentage [32] and mg/g [33]; in general, the concentration of 
total carbohydrates can be influenced by different factors, such as 
extraction method, temperature, metabolism, and biosynthesis of 
different sugars, inferring about the storage capacity of sugars and, 
therefore, justifying the different values reported by the scientific 
literature. FT-IR is a valuable technique for studying polymers, es-
timating chemical interactions and possible modifications in their 
structure [34]. The FT-IR spectra for Polimanji shows typical bands 
and signals for a polysaccharide, confirming what is expected for 
the extraction of polymers from Legume seeds. In addition, the 
intrinsic properties of Polimanji and the ability to form a viscous 
filmogenic solution allows the use of the polysaccharide in different 
biotechnological applications, such as films for food and biomedical 
areas. 

Conclusion 
The production of polysaccharide-based films for food and 

biomedical areas have been extensively studied worldwide; 
however, new sources of carbohydrates are gaining special 
attention due to the recent concern to use natural products to 
formulate new products for the industry. The results obtained in 
this work contribute to the scientific and technical development 
of polysaccharide-based films from a Brazilian regional plant, 
meantime further studies are needed to better describe its 
biotechnological activities and applications.
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