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ABSTRACT

Lutein and its isomer zeaxanthin are key chemical constituents of marigold flowers to build the macula (a yellow
spot) located in the retina. Lutein is a nutraceutical that has antioxidant properties. Deficiency of lutein can cause
macular degenerative disease mostly in old age. It is very useful for treating age-related macular degenerative
diseases. This review proposal includes an extraction technique for Lutein from both wet, dry marigold flowers
with alkaline methanol. It would be an effective, low-cost, and easy to time-saving process with a single polar
organic solvent. Methanol is a more polar organic solvent than others alcohol substituents. Mostly used solvents
(hexane, ethyl acetate, ethanol, isopropyl alcohol) in the extraction process of lutein ester and lutein. Here is a
property of methanol to dissolve sodium hydroxide partially which is easy to make alkaline methanolic solution.
Lutein fatty acid ester, lutein ester, and lutein diesters themselves go through hydrolysis reaction to form lutein.
The boiling point of methanol is 65%:C approximately. Therefore in methanol, the degradation possibilities of lutein
esters and lutein are less than other polar organic solvents on reflex. The oleoresin is an impure form of lutein
including lutein ester, xanthophylls, and many other carotenoid pigments. After all, they could be more easily
soluble in methanol than pure lutein. The alkaline methanol could be used for the saponification reaction of
oleoresin and lutein ester, lutein's fatty acid ester to yield lutein. Alkaline methanol without water can be
beneficiary to reduce hours of saponification reaction. Methanol can be used for recrystallization purposes to
remove polar impurities of crude lutein after a saponification reaction.

KEYWORDS: Marigold flower, Lutein, zeaxanthin, oleoresin, lutein ester, xanthophylls, carotenoids, NaOH and
methanol, etc.

INTRODUCTION

Lutein is a phytochemical that comes in a class of
carotenoids which represents an antioxidant and
protective property against the degradation of amino
acids on heating with sugar molecules which then form a
browning condensed compound of Maillard reaction.*!

Lutein and lutein ester come in a crude form of oleoresin
after the extraction process. A pure form of Lutein works
against age-related macular degeneration disease (AMD)
which is phenomenal to the macula lutea inside the
retina. AMD disease of the eyes is caused by a
deficiency of lutein as well as zeaxanthin in the macula
lutea(which is characterized by a yellow spot therein) in
the retina.[**!

The lutein's rich natural sources are also microalgae!”
from sea and ponds, egg yolk™, one of the sources of
lutein. Higher concentration of lutein ester in petals of
marigold flower including other xanthophylls. The lutein
and lutein esters are also xanthophylls.®) The macular
region in the retina of the eyes can be protected by

lutein's daily fixed doses and consumption by human
beings. Lutein is not synthesized in humans and animals.
Xanthophyll comes under carotenoids. Lutein and
zeaxanthin are positional isomers of each other and
protect from the generation of free radicals by the short
wavelength radiation of UV rays from sunlight.”? The
polar molecule is lutein whereas carotenes stand for
similar polyunsaturated hydrocarbons having more than
one isoprene unit. Marigold flower a richest source of
lutein esters. Effective properties of lutein against
diabetes and cell growth of breast cancer.
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Related chemical structures are represented in Fig.1 as below!
1. Lutein

2. Lutein ester

5. a-Cryptoxanthin

6. Astaxanthin
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7. Fucoxanthin

Fig. 1.

Since Lutein and zeaxanthin are positional isomers of
each other based on the position of the double bond in
structures 1 and 3 of Fig.1,

The structural analysis of lutein could be performed by
analytical tools such as UV spectrophotometry, FTIR
spectroscopy, Mass spectrometry, and NMR(13C and
1H-NMR) spectroscopy. Whereas the R.F value of lutein
by preparative TLC and the purity by HPLC, GC/MS,
and LC/MS, etc.

Methods of extraction: The extraction process of lutein
and lutein ester of the marigold flower has been done
before in many research and review articles and papers.
Extraction of lutein by Supercritical carbon dioxide
extraction which is quicker than other solvent's
extraction.® The marigold flower (tagetes erecta) is the
richest source of xanthophylls. Before extraction by
solvents, the enzymatic treatment increases the
percentage of Xanthophylls.”! Extraction of lutein from
marigold flower was done by microwave technology.™”
After extracting the lutein with the help of a supercritical
liquid of carbon dioxide could be made more stable by
using coconut oil as a co-solvent while doing
extraction.™) Extraction of lutein ester with the help of
supercritical fluid carbon dioxide from microalgae.'?
The isopropanol with KOH as the alkaline solution was
used to extract lutein from the marigold flower.*
Marigold flower petals are one of the richest sources of
lutein after microalgae.** Carotenoids are fat-soluble
pigments as chemical constituents of plants, algae, and
photosynthetic bacteria. Whereas extraction of oleoresin
by hexane furthermore saponification reaction was done
by using ethanolic KOH to obtain crude lutein. The
extraction, saponification, and purification method
involved multiple solvents including ethanol.®® The
extraction process of lutein or their related esters is
suitable with polar organic solvents. However, the
extraction using supercritical carbon dioxide is not
efficient due to lutein is a polar molecule."® Lutein and
other xanthophylls show anti-cancer activity and the
purity peak was fined out by HPLC.['® Dried leaves of
Indian spinach Basella alba were made into powder. Two
methods were used to extract lutein one by diethyl ether
and methanol mixture and the other one by petroleum to
get dark color thick past of oleoresin from Indian
spinach.®® The extraction process of lutein from

marigold flower using dimethyl ether, KOH, and
ethanol.?! 2-methyl tetrahydrofuran is used to extract
lutein  from the marigold flower(tagets erecta).l””
Dimethyl ether was used for extraction of xanthophylls
and ethanol and KOH was used for hydrolysis of lutein
fatty esters as a saponification reaction within 1 hours.?"
2-methyltetrahydrofuran was used for the extraction of
lutein.”?  Saponification was done using alcoholic
KOH."! Soxhlet apparatus with ethanol extraction of
carotenoids from the marigold flower was reported.’?®
Enzymatic extraction of lutein with the help of
microwave.*”l Astaxanthin as a carotenoid has more UV
protection from sunlight as well as skin whitening and
anti-aging properties than the E-isomer carotenoids.’*!
Lutein was extracted using a surfactant-based aqueous
two-phase system.**

Method of extraction proposal

The extraction process of lutein ester and lutein from
both wet or dry marigold flower will be developed using
methanol and alkaline methanol to extract lutein and
lutein ester to yield crude luiein after saponification
reaction with the help of NaOH pellets.

Recrystallization or purification of crude lutein would be
performed with the help of methanol a single organic
solvent with water.

DISCUSSION

Methanol comes in the polar organic solvent category
which would make it easy to wash out some organic
sodium salts and polar impurities and unwanted oleoresin
of crude Ilutein after the saponification reaction.
Therefore methanol might be helpful while purification
of crude lutein with minimal degradation of lutein at 65
to 67:C. The alkaline methanol is for saponification
purposes in the manner of a less time-consuming
reaction. The traces of methanol could also be removable
down to less than 15 ppm because its boiling point is
approx 65::C.

In this review, the alkaline methanol (methanolic NaOH)
concludes a single organic polar solvent which could be
introduced in the future extraction proposal. Which
would be useful to develop the extraction process of
lutein for process research and development purposes.
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Table of contents for lutein extraction process:-

Table No.1
S.N | Solvent extraction In hours converting lutein esters to | For lutein Existing methods / A
process lutein. isolation Single method of
extraction proposal
Isopropanol with KOH!™ 1.5 hours at 500 *:C The crystallization
1. method
Isopropanol
2. | Dimethyl ether and 4 hours at 35%:C. The crystallization
Ethanol with KOH?Y method with Existing methods of
ethanol extraction
3. | 2-methyl tetrahydrofuran - -
with tetrahydrofuran and
hexane!®?
4. | Alcoholic-KOH with 4 hours at 25 to 30 %:C. The crystallization
tetrahydrofuran® method with
ethanol
5. | Ethanolic-KOH *Z 30 min to 1 hour at 65 to 70 %:C. The crystallization
including water method with
ethanol/water
6. | Methanolic-NaOH 15 min. to 30 min. at 65%:C The crystallization | Method of extraction
method with proposal
methanol/water

CONCLUSION 9. Sowbhagya, H. B., Sushma, S. B., Rastogi, N. K., &
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supercritical carbon dioxide: Characterization and
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