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ABSTRACT 

The aim of the research was to characterise fructan isolated from roots of 

shatavari (Asparagus racemosus Willd.) and suma (Pfaffia paniculata) using 

microwave-assisted extraction. Its physico-chemical properties and functional 

properties (swelling, water and oil holding capacities, flowability and 

cohesiveness) were evaluated. The structure of inulin-type fructans was 

confirmed by FTIR spectroscopy, as the presence of 2-ketose and β (2→1) bonds 

were found. Shatavari fructan was characterized with low degree of 

polymerization 8 and molecular mass of 1.3 kDa, while suma polysaccharide is 

high-molecular fructan with degree of polymerization 24. The isolated fructans 

showed better oil-holding capacity than water-holding one, but low swelling 

properties. The research was the first detailed study for elucidation of structure 

and functional properties of inulin from shatavari and suma roots that reveal their 

potential for application in food, pharmaceutical and cosmetic purposes.   

 

INTRODUCTION 

Shatavari (Asparagus racemosus), is a medicinal plant from India and the 

Himalayas from Liliaceae family [1]. It was reported 26.7% yield of 2→1 linked 

fructo-oligosaccharides with degree of polymerization (DP) of nearly 7–8 in 

Asparagus racemosus roots with immunomodulatory activity [2]. 

Pfaffia glomerata (Spreng.) Pedersen, known also as suma or “Brazilian 

ginseng” is a medicinal herb from the Amaranthaceae family. It is distributed in 

Guyana, Bolivia, Argentina and Brazil [3,4]. Some authors isolated inulin with 

degree of polymerization (DP) of 13-15.33 [3, 4] with prebiotic activity [3]. 

Therefore, these two plants deserve attention for isolation of biologically active 

fructans. However, the information about carbohydrate composition is still 

insufficient and the functional properties were not evaluated well. This provokes 

the aim of the current research that is connected with fructan isolated from roots 
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of shatavari and suma using microwave-assisted extraction and evaluation of 

their physicochemical properties and functional properties.  

 

EXPERIMENTAL 

The organic shatavari root flour and suma root flour were purchased and obtained 

from FutuNatura (Slovenia). The isolation of shatavari and suma fructans was 

performed by boiling hot water microwave assisted extraction for 5 min [5]. The 

physicochemical properties were characterized [6]. The FTIR spectra were 

recorded on Jasco X6 (JASCO, Japan) spectrometer in the wavelength range of 

4000–400 cm-1, 132 scans at a resolution of 2 cm-1. Color measurement was done 

by a portable colorimeter Model WR-10QC D 65 lighting [5]. Functional 

properties of fructans were evaluated [5]. True, bulk, and tapped densities, angle 

of repose, flowability and wettability were determined [6]. 

 

RESULTS AND DISCUSSION 

The structure of shatavari and suma fructans was confirmed by FTIR 

spectroscopy (Fig. 1).  

 

 
 

Figure 1. FTIR spectra of chicory inulin, shatavari and suma fructans. 
 

FTIR spectra showed all typical bands for inulin-type fructans [5,6], as their 

bands were compared with chicory inulin standards (Frutafit HP with DP 9-12 

and Raftiline HPX DP=25). The band at 3330 cm−1 was typical for OH groups, 

The bands at 1014 cm−1 were typical for C–O stretching vibration. The bands at 

930-932 cm−1 showed α-D-glucopyranosyl residue, while the band at 873 cm−1 

was due to 2-ketofuranose and β-anomer bendings in C1–H. The bands at 817-

819 cm−1 confirmed the presence of 2-ketose in pyranosyl or furanosyl ring.  

The results for the physicochemical characteristics of fructans isolated by 

microwave extraction were presented (Table 1). The yield of the suma 
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polysaccharide was low, with a low fructose content (17%) and inulin purity 

(10%), but it exhibited a high molecular mass and a degree of polymerization of 

24 (Tab. 1). Our results were lower than the previously reported yield of 11.45 

% obtained by classical hot-water extraction followed by ethanol precipitation 

[3]. However, the degree of polymerization of inulin from suma was higher than 

in some reports [3, 4]. Moreover, the colour characteristics of suma fructan were 

reported for the first time in this study, whereas those of shatavari were 

comparable to previously reported values [5].  However, shatavari fructan 

showed a better yield 6.8% with inulin purity of 62% and a high fructose content 

of 68%. The degree of polymerization is 8, and the obtained inulin from 

Asparagus racemosus can be evaluated as a low-molecular-mass fructan, part of 

fructooligosacchrides with a molecular mass 1375 Da. Therefore, our data on 

shatavari inulin were close to the reports in the literature [1, 5]. 

 

Table 1. Physicochemical characteristics of fructans isolated from shatavari 

and suma roots by microwave-assisted extraction 

 
Legend: Mw- weight molecular mass, Mn – Number molecular mass, L- 

lightness, a – redness, b- yellowness, C- chroma, h – hue 

     

The functional properties were summarized in Table 2. Both isolated inulin 

demonstrated with low swelling properties, but high oil-holding capacity, good 

water holding capacity and hygroscopicity. Wetting properties were close to 

those of the chicory inulin reference.  Because of the low yield, some functional 

properties of suma fructan could not be determine. However, this was the first 

study for evaluation of the functional properties of suma fructan. 
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Table 2. Functional properties of isolated inulin from shatavari roots 

 
 

CONCLUSION 

The current study elucidated the structure, physicochemical and functional 

properties of inulin-type fructan from shatavari and suma roots. The obtained 

shatavari inulin was characterised as a low molecular mass fructan with DP 8 and 

an average yield, while suma fructan was a high molecular inulin. According to 

the obtained functional properties, shatavari inulin should be used as a taste 

modifier in food products with a potential prebiotic effect, because of its low 

molecular weight, while suma can be used as texture modifier. 
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