Int. J. Pharm. Sci. Rev. Res., 37(2), March – April 2016; Article No. 33, Pages: 187-191

ISSN 0976 – 044X

Research Article

Extraction and Quantification of Marigold Lutein Using Different Solvent Systems
1#

2

3*

1

R. Surendranath , M. Ganga , M. Jawaharlal , K. Anitha
Dept of Floriculture and Landscaping, Horticultural College and Research Inst, Tamil Nadu Agricultural University, Coimbatore, India.
*
Dean, Horticultural College and Research Inst for Women, Trichy, Tamil Nadu Agricultural University, Coimbatore, India.
*Corresponding author’s E-mail: hortsuren@gmail.com
Accepted on: 08-03-2016; Finalized on: 31-03-2016.
ABSTRACT
Carotenoids (or pigments) are additives that can enhance the colour of animal products. Because hens cannot synthesize these
pigments, they must be provided in the feed. Lutein is one such important member of carotenoid (xanthophyll) family widely
present in marigold flower, spinach; kale used as functional food as it has vivid applications from poultry to opthalmo-pharmacy
industry. Lutein and its isomer zeaxanthin are the oxidation products of carotenoids in plants. Both lutein and its stereoisomer
zeaxanthin are distinguished from other carotenoid compounds based on the chemical composition of hydroxyl group attachments
to their structures.
Keywords: Carotenoids, marigold lutein, solvent systems.

INTRODUCTION

C

arotenoids (or pigments) are additives that can
enhance the colour of animal products. Because
hens cannot synthesize these pigments, they must
be provided in the feed1,2. Lutein is one such important
member of carotenoid (xanthophyll) family widely
present in marigold flower, spinach; kale3,4 used as
functional food as it has vivid applications from poultry to
opthalmo-pharmacy industry. Lutein and its isomer
zeaxanthin are the oxidation products of carotenoids in
plants. Both lutein and its stereoisomer zeaxanthin are
distinguished from other carotenoid compounds based
on the chemical composition of hydroxyl group
attachments to their structures5,6.
Below is the molecular structure of lutein (C40H56O2) and
zeaxanthin (C40H56O2) molecules, the latter accounting for
2-9% of the total xanthophyll content. Chemically it is 3,
3’-dihydroxy-β-carotene; a non-vitamin A yellow plant
pigment of the carotenoid family. It occurs in all green
plants and also in many flower petals.

Figure: The above is the structure of lutein molecule. It is
an isoprenoid structure with hydroxyl groups attached to
the cyclic end groups. C40H56O2 by IUPAC it is named as β,
ε-carotene-3,3'-diol.
Lutein can be sourced from a plethora of plant origins and
among them marigold is the most prominent7. Some of
the prominent sources are listed in table below. It is
considered as a potent antioxidant thus preventing the

AMD (Age-related Macular Degeneration) disorders of
eyes8,9. In nature antioxidants are available in a wider
diversity and they play a significant role by scavenging
upon ROS (Reactive Oxygen Species). Scientific studies
indicate that free lutein, unlike lutein esters, is the active
compound in the human body that is deposited in the
serum, eye and other tissues of the body and may be
responsible for the reduction of risk of age-related
macular degeneration (AMD) and increasing macular
pigment density8,9. In infants, lutein is also known to
protect skin from UV damage and prevents cardiovascular
hardening caused by aging, coronary heart disease and
cancer10.
Lutein and its sister isomer zeaxanthin are the only
macular pigments that prevent UV damage by the virtue
of their rich antioxidant activity. Its antioxidant activity is
to protect outer retina, which is rich in polyunsaturated
fats, from light induced free radicals.
Animals do not possess the potential to synthesize those
pigments naturally11,12.
Different extraction techniques for lutein pigment from
fresh marigold flowers (the most commonly available
source in tropical India) have been proposed and
demonstrated by numerous authors. Lutein extraction
has been multifarious as different authors have devised
and described their own techniques which include,
soxhlet extraction13, enzyme mediated extraction14,15,
methanol (80%) based extraction16, supercritical fluid
extraction method17 and HSCCC (High Speed Counter
Current Chromatography)18,19.
Considering the diversity of the above techniques and the
difficulties involved, the following experiment was
performed so as to check the efficiency of the cheapest
and best technique (preferably Soxhlet extraction) with
different solvent systems.
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Table1: Some of the prominent sources of lutein pigment
along with their lutein content.
S. No.

Sample

Lutein
(mg/kg)

Reference

1.

Marigold Flower petals

9000

20,17

2.

Spinacia oleracea

640

21

3.

Commelina
benghalensis

1100-1200

22

4.

Kale

1310

23

5.

Chlorella vulgaris

24mg/L of
culture

19,24

6.

Rice (Kavuni)

900

25

7.

Maize (cob silk)

39

26

MATERIALS AND METHODS

ISSN 0976 – 044X

Measurement of absorbance
27,28

As evidenced from
the absorbance was measured
using UV-VIS at 446nm from 0th hour to 27th hour at
intervals of every 9 hours was recorded. The
concentration of the sample was calculated using the
formula:

RESULTS AND DISCUSSION
The experiment was conducted to work out the most
suitable solvent system that can be harnessed for
extraction of marigold lutein (preferably embedded in
oleoresin) and also to understand its relative stability at
room temperature post extraction.
Such a work especially by using a robust array of solvent
has never been performed for marigold lutein extraction.

Chemicals used
A wide array of commonly available solvents of HPLC
grade namely hexane, ethyl acetate, ethanol,
dichloromethane, methanol (carbinol), acetonitrile,
chloroform, tetrahydrofuran (THF), Benzene, Diethyl
ether, isopropanol, isobutanol, acetone, xylene and
propanol were used. Standard lutein was obtained from
Natural Remedies, Bangalore.
Sample preparation
In the present study, 0.5 g of dried marigold petal powder
(cv. AVT-2 obtained on good will from marigold fields of
AVT, Sathyamangalam) was taken in aluminium foil
covered 50 ml eppendorf tubes.
Each tube was filled with 15ml of the desired solvent as
mentioned in the Table 1 below.
The solution was initially shaken for 15-20 min and
allowed to stand at room temperature for an hour.
Later all the samples were centrifuged @ 10,000 rpm,
filtered using Whatmann filter paper No. 1 and the
solution collected was kept in room temperature.
Observation was taken every 0th, 9th, 18th, 27th hour. The
th
TLC test was conducted on 0 hour to get the Rf values in
comparison to lutein standard.
Lutein detection
Thin Layer Chromatography (TLC) test was conducted to
detect presence of lutein pigment in the extracts.
Sample and the standard lutein dissolved in the same
solvent system was loaded in the same TLC sheet as a
single dot side by side and were allowed to run in Hexane
(70): Ethyl Acetate (30) mobile phase system. TLC was
allowed to run until the mobile phase reached 3/4th of the
TLC length. The Rf was calculated using the formula:

Though a time stability assay has been performed7 for
lutein extracted using different plant sources, it has been
evaluated with only a few solvents.
In the present study, 15 different solvents were utilized
for the extraction efficiency and the relative stability
(indicated as the concentration of lutein) at different time
intervals.
TLC test was conducted at the 0th hour to identify the
lutein presence in coherence with the standard dissolved
in the same solvent system.
The Rf values obtained are presented in table 1, similar
and approximate values were obtained in TLC of the
samples thus indicating that the dark orange-yellow band
represented the presence of lutein in the samples
extracted. In the case of ethanol though the solubility of
lutein is moderate (300mg/L)29 a very faint band was
obtained from the samples and didn’t matched (0.817)
with the standard thus indicating a poorer extraction
capacity of lutein from marigold powder. Since no
corresponding bands were obtained for dichloromethane,
benzene, isopropanol, isobutanol and xylene it can be
inferred that these solvents have poorer extraction
potential of lutein from marigold petal powder. But the
use of dichloromethane30 and diethyl ether31 post
oleoresin extraction and saponification for lutein
purification has been sufficed and standardized.
Another hypothesis that can be sufficed here is that since
dichloromethane and diethyl ether have been used for
extraction directly from marigold meal powder some
other carotenoids and compounds would have dissolved
much faster compared to lutein thus reducing its affinity
for lutein solubility. But its use in post saponification and
further purification has been effective since the
availability of lutein relatively increases compared to
other unwanted compounds.
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Table 1: Rf values for lutein standard and sample in different solvent systems
S. No.

Solvent

Rf value for standard

Rf value from sample

S1

Hexane

0.8

0.79

S2

Ethyl acetate

0.875

0.848

S3

Ethanol

0.971

0.817

S4

Dichloromethane

0.759

No good band detected

S5

Methanol (carbinol)

0.937

0.942

S6

Acetonitrile

0.93

0.95

S7

Chloroform

0.602

0.62

S8

Tetrahydrofuran (THF) +
250ppm BHT

0.834

0.82

S9

Benzene

0.737

Very faint band/ No corresponding
band detected

S10

Diethyl ether

0.823

0.901

S11

Isopropanol (Propan-2-ol)

0.976

No corresponding band detected

S12

Isobutanol

0.969

No corresponding band detected

S13

Acetone

0.870

0.896

S14

Xylene

0.810

0.915

S15

Propanol (Propan-1-ol)

0.972

0.94

Table 2: Concentration of lutein (µg/g) in different solvents as affected by different standing time kept in room
temperature
S. No.

Solvent

S1

Hexane

S2
S3

Time (hr)
0

9

18

27

6.298

6.247

1.89

1.037

Ethyl acetate

4.2

5.015

2.399

2.323

Ethanol

1.523

2.399

2.183

1.064

S4

Dichloromethane

6.35

4.394

2.947

1.002

S5

Methanol (carbinol)

0.372

0.516

0.236

0.16

S6

Acetonitrile

0.289

2.009

1.729

0.362

S7

Chloroform

6.797

3.476

2.337

1.144

S8

Tetrahydrofuran (THF) + 250ppm BHT

4.056

6.119

4.975

2.929

S9

Benzene

0.947

6.753

4.422

2.718

S10

Diethyl ether

4.414

5.156

5.921

4.413

S11

Isopropanol (Propan-2-ol)

7.7

3.076

1.694

1.666

S12

Isobutanol

2.669

4.655

4.401

2.421

S13

Acetone

6.592

10.866

7.028

5.381

S14

Xylene

8.841

6.795

2.78

4.146

S15

Propanol (Propan-1-ol)

8.547

4.736

3.433

3.435

Table 2 and Fig 1 represents the effectiveness of different
solvents for extraction of lutein from marigold petal
powder as influenced under different standing times.
From the data it is evident that for most of the solvents a
standing of time up to 9 hours was sufficient for
maximum extraction of the carotenoid.

Among all the solvents, acetone gave the highest values
thus indicating its effectiveness for extraction of lutein
7
from marigold and is also supported from the evidence
of TLC experiment performed. The other solvents hexane,
dichloromethane, isopropanol, propanol, xylene gave
higher lutein yields at 3 hours stand by thus indicating
their effectiveness for use as extraction solvents. But
taking into consideration of solvent characters like
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volatility, toxicity, viscosity, stability and availability;
hexane and diethyl ether can be considered as better
solvent systems for extraction. The use of hexane is much
higher as is evident with a plethora of literature
available30-35 but this can be contradictory to the findings
29
of Craft & Soares, 1992 who mentioned a mediocre
solubility of lutein in hexane (20mg/L). Tetrahydrofuran
(THF) and Benzene gave a higher lutein yield after 9 hours
of standby time36,37 but their use is limited by the caution
that they can form harmful peroxides and are
carcinogenic in nature.
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