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Abstract 

Sprouts are widely used  as an important  source of minerals, vitamins and antioxidants. During 

germination, the enzymes released nutrients from seed in order to grow a new plant. Digestibility of 

carbohydrates and proteins increase due to conversion in simple sugars and amino acids. Minerals are 

absorbed from water and transported in germinated seeds. Also, vitamins C and B are formed during 

metabolic changes of the seeds. Small amounts of sprouts contain a high concentration of bioactive 

compounds. 

Alfalfa (Medicago sativa L.) sprouts contain high levels of nutrients with important impact on human 

health. This nutrients, especially isoflavones, can reduce the menopause side-effects. In vitro studies 

shows that isoflavones can decrease the incidence of breast cancer, cardiovascular diseases and metabolic 

diseases. The aim of this study is to observe the effect of sprouting on some compounds like: 

carbohydrates, saponins, phenolic compounds, alkaloids, flavonoids. The seed of alfalfa were germinated 

for 6 days. Hidroalcoholic extracts of the sprouts were subject of qualitative determination. The presences 

of bioactive compounds was confirmed by FTIR investigation of the extracts. 

Keywords: bioactive compounds, alfalfa sprouts, analytical methods, women’s disorders, hidroalcoholic 

extracts. 

______________________________________________________________________________________ 

 

1. Introduction 

The leaves, seeds and sprouts of alfalfa have 

medicinal use in many metabolic deficiencies, are 

phytonutrientrich, provide significant amounts of 

antioxidants [1-3]. Phytochemicals are present in 

plant seeds and their contents are known to 

increase during germination in most plant species, 

from legumes, to oilseeds, to cereals [4-7]. In fact, 

sprouts (i.e., the young seedlings obtained from 

seed germination) are becoming more and more 

popular in western countries as healthy foods, for 

their positive effects on the prevention of 

cardiovascular diseases and cancer [8].  

Sprouts are manufactured from the seeds of a large 

number of different plants. Sprouts are believed to be 

rich in health-promoting phytochemicals compared 

with their mature counterparts. Germination 

(sprouting) has been suggested as an inexpensive and 

effective way to improve the quality of legumes. 

Sprouting mobilizes polymerized forms, such as 

concentrated starch and protein, into carbohydrates 

and free amino acids, respectively. This significantly 

improves the nutritional value of sprouts, which can 

be readily used by the human body [9].  

Alfalfa sprouts contain high amounts of vitamins A 

and C, coumestrol, liquiritigenin, isoliquiritigenin, 
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loliolide, and saponins [10-12]. Alfalfa sprout 

saponins interacted with cholesterol to a lesser but 

significant extent. Sprout saponins also inhibited 

growth of Trichoderma viride significantly, 

another measure of saponin-cholesterol interaction 

[13]. There are many reports on biological 

activities of bioactive molecules, which could be 

relevant to the pharmacological effects. Different 

compounds may be present in different products 

depending on extraction methods [2]. For e.g., the 

alcoholic extracts stimulate bile excretion, whereas 

the aqueous extracts have no such effect [14-16]. 

With the help of hidroalcoholic extract we 

conducted to this study that reflects the effect of 

germination (sprouting) on some compounds. 

FTIR is a powerful tool for identifying types of 

chemical bonds in a molecule by infrared 

absorption spectrum which is a genuine molecular 

"fingerprint” (FT–MIR) [17]. The capability of 

hidroalcoholic extracts of alfalfa sprouts powder 

used as homeopathic mother tinctures has been 

explored. 

2. Materials and Method 

1.1.Materials: 

Organic alfalfa seeds (Medicago sativa L.) - 

Country of origin Canada - purchased from health 

stores, Caloris Germinator, Drying device Caloris 

(39°C), ethanol, ethyl acetate, 1% ferric chloride 

solution, potassium ferrocyanide, 1% HCl, distilled 

water, Fehling’s reagent A: 69.3g cooper sulfate in 

1000ml distilled water, Fehling’s reagent B: 250g 

potassium hydroxide and 346g potassium sodium 

tartarate was dissolved in 1000ml distilled water. 

1.2. Methods:  

Seeds were sterilised with an UV Lamp for 1h and 

after desinfection, seeds were allowed to imbibe 

wather for 6h at 20⁰C. Then water was removed 

and seeds were dark germinated in the Caloris 

germinator at 25⁰C, after germination the sprouts 

were dried at 38,9⁰C. This method of drying was 

chosen for maximum effectiveness in preserving 

bioactive compounds. The next methods were: 

powdering, extraction and filtration. After 

powdering of sprouted alfalfa seed from day 1 to 

day 6, it was performed an extraction with 40% 

Ethanol and keeped 10 days at dark and 25°C.  

Right after filtration, the clear extracts were 

phytochemical tested and for FTIR analysis, the 

extracts were kept in the deep freezer until analysis 

[18]. All the test were done for phytochemical 

screening using standard procedures [19]. 

1.2.1.Test for flavonoids. The flavonoids test was 

performed from 0.5ml of the extract. The ethyl 

acetate was added to the extract and observed the 

formation of yellow organic layer. The formation of 

yellow organic layer indicates the presence of 

flavonoids. 

1.2.2.Test for phenolic compounds. The phenolic 

compounds test was performed from 0.5mg of the 

extract. The 1% ferric chloride solution was added 

and mixed with potassium ferrocyanide. The 

formation of bluish green colour indicates the 

presence of phenolic compounds. 

1.2.3.Test for tannins. The tannins test was 

performed from 1ml of the extract and added 1% 

HCl. The formation of red precipitate shows the 

presence of tannins. 

1.2.4.Test for carbohydrates. The carbohydrates test 

was performed from 100mg of the extract dissolved 

in distilled water and filtered. Fehling’s reagent A 

and Fehling’s reagent B were added in 0.5ml filtrate 

obtained earlier and boiled. 

1.2.5.Test for saponins. The saponins test was 

performed from 0.5ml extract and distilled water. 

The content was shaken well for few minutes and left 

for 20 minutes. 

1.2.6.FT–IR measurements. The Fourier Transform 

Infrared Spectrum (FTIR) it is a method of 

qualitative and quantitative analysis used to analyze 

and to determine the chemical structure of organic 

compounds.  

The spectra of each sample were obtained using a 

spectrophotometer Thermo Scientific Nicolet iS50 

FT-IR. The samples were analyzed using the 

technique ATR (Attenuated Total Reflection), cell 

equipped with a diamond crystal. Spectra of each 

extract was recorded in the optical region, from 4000 

to 400 cm-1, with a resolution of 4 cm-1. The spectral 

data were processed with the Omnic 9.2 Software 

(Nicolet iS50). The spectra were registered as fluid. 

The functional groups identification was based on the 

FTIR bands attributed to stretching and bending 

vibrations. Frequencies characteristic of the main 
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classes of organic compounds were taken from 

literature [10]. 

3.Results and discussion 

This work has been undertaken to gain an 

understanding of the chemical composition of the 

alfalfa sprouts powder hidroalcoholic extract at the 

different stages of seeds germination.  

The sprouts extract from day 1 to day 6 were 

phytochemical analysed with the 5 qualitative test 

as follows: 

Flavonoids test was performed from 0.5ml of the 

extract with 1ml of ethyl acetate to observe the 

formation of yellow organic layer. In these 

samples was identified the formation of yellow 

organic layer (Table 1). 

Phenolic compounds test was performed from 

0.5mg of the extract, 3 drops of 1% ferric chloride 

solution mixed with 1ml of potassium 

ferrocyanide. The formation of bluish green colour 

in the samples indicates the presence of phenolic 

compounds (Table 1) 

Tannins test was performed from 1ml extract and 

added 1% HCl. The mixture was boiled in hot 

water bath for 10 minutes. The formation of red 

precipitate shows the presence of tannins. In our 

samples there were no formation of red precipitate, 

which indicates the absence of tannins (Table 1). 

Carbohydrates test was performed from 100mg 

of the extract was dissolved in 5 ml of distilled 

water and was filtred. The filtrate obtained were 

added 0.5ml of Fehling’s reagent A and Fehling’s 

reagent B and boiled until we identify the 

formation of red precipitate which indicates the 

presence of carbohydrates (Table 1). 

Saponins test was performed from 0.5ml extract and 

it was added 5ml of distilled water. The content was 

shaken well for few minutes. The froth formation 

was observed after 20 minute, which indicates the 

presence of saponins (Table 1). It was shown that 

monodesmosidic medicagenic acid glycoside was 

synthesized after 4 days of germination and 

subsequently followed by bidesmosidic saponin 

production. The total saponin concentration increased 

from 2.12 μmol/g of dry matter at the beginning of 

germination to around 6 μmol/g after 8−16 days of 

seedling growth. It was concluded that previous 

reports on saponin concentration in alfalfa seedlings 

(8−10% in dry matter) as measured by biological 

tests were highly overestimated; the real 

concentration is several times lower [11].  

FT–IR fingerprint. The same samples used, which 

are hydroalcoholic extract from alfalfa sprouts 

powder, named G1 (day 1), G2 (day 2), G3 (day 3), 

G5 (day 5), G6 (day 6) in FTIR analysis, gaved the 

intensity of the bands with no major differences (Fig. 

1). 

FTIR analysis of the samples revealed the presence 

of more characteristic bands which are intense, 

medium or weak - specific functional groups and are 

characterized by their specific frequencies (Table 2). 

According to this study, hidroalcoholic extract used 

as homeopathic mother tinctures appears ideal for 

extracting a high amount of phenolic compounds and 

bioactive compounds from M. sativa sprouts with 

potential antioxidant activity content. A total of nine 

area were observed on FTIR spectra and all are for 

the compounds followed. 

Table 1. Qualitative analysis of hydroalcoholic extract from alfalfa sprouts powders. 

SI 

No 

Phytochemical test G1 G2 G3 G4 G5 G6 

1 Flavonoids test + + ++ ++ ++ ++ 

2 Phenolic compounds test + + ++ ++ ++ ++ 

3 Tannins test - - - - - - 

4 Carbohydrates test + + ++ ++ ++ ++ 

5 Saponins test + + + ++ + ++ 

Present ++                     Moderately present +                     Absent - 

Hydroalcoholic extract from alfalfa sprouts powder, named G1 (day 1), G2 (day 2), G3 (day 3), G5 (day 5), G6 (day 6) 
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Figure 1. IR Spectra of the samples G1, G2, G3, G4, G5 and G6 (alfalfa sprouts powder extract from day 1 to day 6 of 

germination). 

Table 2. Frequencies and possible groups present in alfalfa sprouts powder extract 
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The absorption bands between 921–1039 cm-1 may 

be attributed to C–H bending vibrations from 

isoprenoids with signals at 921.47 – 920.93, to C–

O bending stretching vibrations of mono–, oligo – 

and carbohydrates, with signals at 1038.45 (G1), 

1038.34 (G2), 1038.27 (G3), 1038.15 (G5) and 

1038.16 cm–1 (G6). The signals between 1440.40 – 

1500 cm-1 may be assigned to aromatic parts and to 

N–H bending vibrations (amino acids), while the 

absorption situated between 1500 - 1637.32 (G1), 

1637.05(G2), 1636.99 (G3), 1635.97 (G4), 

1636.75 (G5) and 1636.70 cm-1 (G6) corresponds 

to a complex of stretchings vibrations C-O (amide) 

and C–C stretching vibration of the phenyl groups, 

C=O stretching vibrations (aldehydes, ketones and 

esters) [10,20]. 

These absorption studied, followed by the domain 

2800–2950 cm–1, corresponds to C–H stretching 

vibrations, specific to CH3 and CH2 in lipids, 

methoxy derivatives [21]. The domain 3379.18 

(G1), 3389.19 (G2), 3367.31 (G3), 3367.66 (G4), 

3387.75 (G5) and 3402.11 cm–1 (G6) corresponds 

to stretching vibrations of OH groups (water, 

alcohols, phenols, carbohydrates, peroxides) as 

well as to amides (3650 cm–1) [22,23]. It can be 

considered in this case that measurements, based 

on the FTIR absorption spectrum, frequency bands 

belong to 3300 cm-1, 1636 cm-1 and 1038 cm-

1specific functional groups of organic compounds 

such as polyphenols, carbohydrates, fatty acids and 

proteins. 

 

4. Conclusions 

The study showed that a simply and effective 

method, as FTIR analysis, reveals in homeopathic 

mother tinctures that the fingerprints regions 

followed are located between 1038, 1636 and 3300 

cm-1 and the specific functional groups involved 

have been identified. It gaves clear results on 

analysis, can be used to control and monitor the 

composition of extracts and to be as clear as 

possible. We realized further investigation, for 

every FTIR data, which were correlated with 

UHPLC-MS screening method for direct analysis 

of polyphenols and flavonoids in alfalfa sprouts 

powder extract.  

 

The most popular methods of standardization of plant 

pharmaceutical products, including homeopathic 

tinctures, involve the determination of the content of 

flavonoids [24-26] and the presented work is an 

example of such a procedure which can be applied to 

tinctures. 
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