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INTRODUCTION

Asparagus racemosus (Shatavari) belongs to the family
Asparagaceae and widely distributed in Africa, Australia,
China, Sri Lanka and highly cultivated in India [1]. In Ayurveda,
Asparagus racemosus was known as "Queen of herbs",
"Shatavari" and "Ayurvedic rasayana" [2,3]. A. racemosus was
a female reproductive tonic which helps in treating women′s
health disorders such as mensuration and abortions, etc. [4-8].
The root of Asparagus racemosus was rich in phytochemical
and pharmacological properties as compared to other parts of
the plant. Antisecretory, antiulcer, antitussive, antibacterial,
antiprotozoal, antihepatotoxic, antineoplastic, antioxidant,
antilithiatic, antidepressant, anti-inflammatory, antistress and
female tonic were some of the important pharmacological
activities of Asparagus racemosus root. The root was rich in
calcium, magnesium, potassium along with some trace elements
such as copper, manganese, zinc, selenium, etc. [8-10]. It provides
a high supplement of carbohydrates, proteins and potassium
[11]. Fresh asparagus contains a high concentration of both
the major and trace elements [12,13]. Even though canned
vegetables contain a moderate level of minerals canned white
asparagus were rich in sodium, iron and potassium [14].
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In human health, sodium, phosphorous, calcium, magnesium,
potassium (major minerals) and iron, copper, manganese, zinc,
selenium (trace minerals) play an important role in physio-
logical processes. Calcium is highly important for the electric
impulse in the brain, muscle growth, building, and maintaining
bones. Iron plays an important role in haemoglobin, maintain-
ing a healthy immune system, menstrual cycle. Apart the role of
magnesium with respect to bones and muscles they also involve
in preventing high blood pressure and some heart disorders. It
also helps in wound healing process. Potassium and sodium are
important in maintaining osmotic balance inside and outside
the cell. Thus, keeping the cell in proper shape [15].

The objective of this study is to analyze the phytochemicals
present in the ethanolic extract by GC/MS, functional groups
by FT-IR, major and trace minerals by AAS present in Asparagus
racemosus.

EXPERIMENTAL

Asparagus racemosus root was obtained from Vellore
district, India and milled to obtain fine powder and stored for
further analysis. Other chemicals of analytical grade were used.

Asparagus racemosus extract preparation for GC/MS
analysis: Asparagus racemosus root powder (2 g) was weighed
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and taken in a beaker to which 100 mL of 95 % ethanol was
added and homogenized for 30 min. This mixture was covered
with aluminum foil and incubated overnight at room tempe-
rature. Later, filtered and centrifuged at 1000 rpm for 10 min.
The supernatant was collected and dried. The dried sample was
dissolved in ethanol and subjected to GC/MS analysis. The
sample (2 µL) were injected into GC/MS. Carrier gas: helium,
flow rate: 1 mL/min, oven temperature raises to 300 ºC from
60 ºC at 10 ºC/min, run time: 31 min, GC trace ultra version 5,
MS-thermo DSQ II, column-db35 MS capillary. National Institute
Standard and Technology database was used for interpretation.

FTIR analysis: Potassium bromide (KBr) of 200 mg and
A. racemosus root powder of 1 mg were mixed well. The KBr
and powder mixture was pressed after transferring to KBr press
assembly. FT-IR spectra were recorded between 4000-500  cm-1

after placing the sample pellet into the sample holder.
Atomic absorption spectroscopy (AAS): Microwave

digester was used for the sample digestion. 1 g of each powdered
sample was accurately weighed and taken in digestion vessels
to which 6 mL of nitric acid was added. These vessels were
placed in a microwave digester and temperature program was
set. The digestion vessels were removed after complete diges-
tion, cooled to the room temperature and the cap was removed
carefully. The digested samples were filtered using Whatman
filter paper No.1 and collected in 100 mL volumetric flask
which was made up to the mark using double distilled water.
These diluted samples were used for mineral determination
by Atomic Absorption Spectroscopy model AAS Pin AAcle
900 T (Perkin Elmer). All the samples were analyzed in triplicates
and the values were represented in mean ± standard deviation.

RESULTS AND DISCUSSION

Fig. 1 shows the GC/MS chromatogram of an ethanolic
extract of Asparagus racemosus root. Compound name, retention
time (RT), molecular weight and formula, its activity and appli-
cation are mentioned in Table-1. Five phyto-compounds are
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Fig. 1. GC/MS chromatogram of ethanolic extract of A. racemosus root

identified namely 2-ethyl-2-(hydroxymethyl)-1,3-propanediol
at RT 14.96; (r)-5-(1,5-dimethyl-4-hexenyl)-2-methyl phenol
at RT 16.36, n-hexadecanoic acid at RT 18.41; (z)-2-(9-octade-
cenyloxy)ethanol at RT 19.79; and 4,4-dimethyl-3β,5α-cholest-
8(14)-en-3-ol at RT 28.80.

2-Ethyl-2-(hydroxymethyl)-1,3-propanediol is also known
as trimethylolpropane which has its application in milling aid
and dispersant for pigments and (r)-5-(1,5-dimethyl-4-hexenyl)-

TABLE-1 
PHYTOCHEMICAL COMPOUNDS IDENTIFIED IN ETHANOLIC EXTRACT OF A. racemosus ROOT 

RT Name of the compound m.f. m.w. Nature Activity Application 
14.96 2-Ethyl-2-(hydroxymethyl)-1,3-

propanediol 
[Trimethylolpropane] 

C6H14O3 134 Organic compound 
with three hydroxy 
functional groups 

– As a milling aid and 
dispersant for pigments 
used as components of 
food-contact polymers 
except for use in 
contact with infant 
formula and human 
milk. 

16.36 5-(1,5-Dimethyl-4-hexenyl)-2-
methyl-, phenol (r)-
[Xanthorrhizol] 

C15H22O 218 Bisabolane-type 
sesquiterpenoid 
compound 

Anticancer, antimicrobial, 
anti-inflammatory, 
antioxidant, 
antihyperglycemic, 
antihypertensive, 
antiplatelet, 
nephroprotective, 
hepatoprotective, estrogenic 
and anti-estrogenic effects 

Mouthwash or 
toothpaste 

18.41 n-Hexadecanoic acid [palmitic 
acid] 

C16H32O2 256 Saturated fatty 
acid 

Antioxidant Flavoring agent 

19.79 Ethanol, 2-(9-octadecenyloxy)-, 
(z)- 

C20H40O2 312 – – – 

28.80 Cholest-8(14)-en-3-ol, 4,4-
dimethyl-, (3β,5α)- 

C29H50O 414 – – – 
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2-methyl phenol is commonly known as xanthorrhizol which
is known for its antimicrobial, antioxidant, anti-inflammatory
activities, etc. so it is widely used in toothpaste and mouth-
washes. n-Hexadecanoic acid, also known as palmitic acid, is
commonly used as a flavouring agent and known for its anti-
oxidant property.

Fig. 2 shows the FT-IR spectrum of Asparagus racemosus
root powder. The broad peak 3267.41 cm-1 corresponds to the
O-H stretch carboxylic acid group. Two small peaks 2926.01
and 2877.79 cm-1 which are observed next to the broad peak
corresponds to the same O-H stretch carboxylic acid group.
N-H bend amines group is observed at the 1627.92  cm-1 and
the C-O stretch alcohol group peak is observed at 1247.94 cm-1 .
The long and narrow peak at 1020.34  cm-1 is due to =C-O-C
symmetric stretch ethers. A very small and negligible peak
817.82 cm-1 is due to C-H bend aromatic compound and the
last peak at 514.99  cm-1 is attributed to C-Cl stretch alkyl halides.
The other key bands of IR are given in Table-2.
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Fig. 2. FT-IR spectrum of A. racemosus root

TABLE-2 
FUNCTIONAL GROUPS PRESENT IN A. racemosus ROOT 

Absorption peak (cm-1) Bond and functional group 
3267.41 O-H stretch carboxylic acid 
2926.01 O-H stretch carboxylic acid 
2877.79 O-H stretch carboxylic acid 
1627.92 N-H bend amines 
1247.94 C-O stretch alcohol 
1020.34 =C-O-C symmetric stretch ethers 
817.82 C-H bend aromatic compound 
514.99 C-Cl stretch alkyl halides 

 
Table-3 shows the major and trace mineral concentration.

Asparagus racemosus root powder contains a high level of
major minerals, namely calcium (3366.5 ± 23.33 mg kg-1),

magnesium (2082.5 ± 14.85 mg kg-1), phosphorous (1545 ±
29.70 mg kg-1) whereas sodium at low level 356.5 ± 31.82 mg
kg-1. Considering trace minerals, iron is present in high level
417 ± 17.68 mg kg-1, whereas other minerals namely manganese
(20.65 ± 0.21 mg kg-1), zinc (14.65 ± 0.50 mg kg-1) and copper
(5.35 ± 0.04 mg kg-1) are low. Potassium and selenium are not
determined as their levels were below the limit of quantification
i.e., below 20 and 0.9 mg kg-1, respectively. The dietary intake
of Asparagus racemosus root will reduce various mineral defici-
encies and improve human health system.
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TABLE-3 
CONCENTRATION OF MAJOR AND TRACE MINERALS IN A. racemosus ROOT BY AAS 

Major minerals Trace minerals 

Sodium Phosphorous Calcium Magnesium Potassium Iron Copper Manganese Zinc Selenium 

356.5 ± 
31.82 

1545 ± 29.70 3366.5 ± 
23.33 

2082.5 ± 
14.85 

BLQ 417 ± 
17.68 

5.35 ± 
0.04 

20.65 ± 0.21 14.65 ± 
0.50 

BLQ 

Values are represented as a mean ± standard deviation in mg kg–1. BLQ = Below limit of quantification. 
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