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INTRODUCTION
Why microalgae?

Microalgae, which are single-celled microorganisms, are considered to be a
rich source of diverse bioactive molecules. They play a vital role in the
aquatic food chain as primary producers and can store complex organic
compounds in their bodies, which can be released with the help of sunlight

High structural diversity of pigments

% potential to produce pharmacologically valuable compounds,
making them a promising source of bioactive molecules
(Rodrigues et al., 2015).

New bioactive compound Microalgae
X potential of different species, which may differ in carotenoid compounds derived from microalgae
composition, to discover new bioactive compounds (Aluc, 2022). are structurally and bioactively

Intriguing.
(Heydarizadeh et al., 2013; Zhou & Guo, 2012).




Natural Pigments

scientist had discovered microalgae as a source of many different
bioactive compounds, including carotenoids, lipids, fatty acids,
hydrocarbons, proteins, carbohydrates, and amino acids

carotenoids from algae have achieved commercial recognition in the
global market for food and cosmeceutical uses

CAROTENOID AND MICROALGAE

g t / - Carotenoids are a group of pigments that are lipid-
S g T @ soluble and can be found in various organisms
A " @ such as plants, algae, bacteria, fungi, and animals.
' E

o ' They have different colours ranging from yellow to
P74 red and are essential for the health and growth of

e organisms

- )\ (Tanaka etal., 2008; Ronald and Catherine, 2012).
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Common sources of carotenoids include annatto,
paprika, saffron, caramel, chlorophyll, and turmeric
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FOOD COLORANTS

MARKET SIZE
@Driven by the upsurge in demand for natural

colors from various industries, including food
& beverages, bakery & confectionery, dairy
products, meat & poultry, and seafood.

FOOD COLORANTS MARKET

2020 CAGR (2021-27) 2027

>$3.65 BN

Natural food colorants
CAGR (2021-27): 7.0%

Market Value (2020): Market Value (2020):

>5$1.05 BN

lﬁi\

) Anthocyanins food colorants >$870 MN

market CAGR (2021-27):
7.0% ‘

7
Y Powder form segment o',
Market Value (2020): ),

>$2.5 BN

#Global Market Insights [iH
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NATURAL FOOD
COLORANTS

EDemand for natural food colorants are
:increasing globally due to their health-
:enhancing properties combined with the
Eorganic properties in the natural products.

Global Food Colors Market Share, By Type 2018

Caramel
10%

Natural
[PERCENTAGE

Others ]

Naturally- coc
(0]

identical
20%

Synthetic
30%

: Non-Muslim consumers
importance of halal certification for their
: products as part of the trend of healthy
: eating and safe to consume compared
i to non-halal products.

HALAL PRODUCT

Malaysian halal market was estimated at
: USS$68.4 billion in 2018 and will continue
Eto grow to a size of USS113.2 billion by
: 2030.

realize the




Why we need to to explore new source of pigment as bioactive compound?
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AIM AND

OBJECTIVES

To evaluate carotenoid
profile of micro algae

To identify relative distributions of individual carotenoid from 13
microalgae species

To explore the HPLC chromatogram analysis on carotenoid
extraction

INTERNATIONAL INSTITUTE FOR
h INHART | HALAL RESEARCH AND TRAINING



Methodology

Micro algae
selecetion
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List of selected green and blue Q@
green microalgae species

Species Type of Microalgae

Chlorella fusca Green
Chlorella vulgaris Green
Selenastrum capricornutum Green
Pandorina morum Green
Botryococcus sudeticus Green
Botryococcus braunii Green
Chlorococcum sp. Green
Ankistodesmus sp. Green
Scenedesmus sp. Green

Pseudanabaena sp. Blue green

Synechococcus sp Blue green

Alkalinema sp. Blue green

Phormidium sp. Blue green
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HPLC chromatogram of selected green
and blue green microalgae species
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Botryococcus sudeticus HPLC chromatogram Chlorella vulgaris HPLC chromatogram of

of lutein, violaxanthin and B-cryptoxanthin lutein, violaxanthin and -carotene
AL ﬁ (] “1_-'=
: -Ug - £ I % E 8
E L . 8
10 O‘\Mf ] M&, /k j {_

= r -5
Chlorococcum sp. HPLC chromatogram of Pandorina morum HPLC chromatogram of neoxanthin,

neoxanthin, lutein, violaxanthin and 3- carotene lutein, violaxanthin, B-cryptoxanthin and B-carotene
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Chlorella fusca HPLC chromatogram of lutein,
violaxanthin and 3-carotene
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Botryococcus braunii HPLC chromatogram of lutein

and violaxanthin

Selenastrum capricornutum HPLC chromatogram
of lutein, violaxanthin and B-carotene
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Lutein

Ankistodesmus sp. HPLC chromatogram of
lutein and violaxanthin
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HPLC chromatogram of selected green
and blue green microalgae species
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Pseudanabaena sp. HPLC chromatogram of
zeaxanthin and -carotene
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Scenedesmus sp. HPLC chromatogram of lutein,
violaxanthin and zeaxanthin

Alkalinema sp. HPLC chromatogram of zeaxanthin
and B-carotene
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HPLC chromatogram of selected green
and blue green microalgae species
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OVERALL RESULTS FOR INDIVIDUAL CAROTENOID
FROM 13 MICROALGAE SPECIES

Species with 5 and 4 carotenoid Pigments
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OVERALL RESULTS FOR INDIVIDUAL CAROTENOID
FROM 13 MICROALGAE SPECIES

Species with 3 Carotenoid Pigments
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OVERALL RESULTS FOR INDIVIDUAL CAROTENOID
FROM 13 MICROALGAE SPECIES

Species with 2 Carotenoid Pigments
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0f f.nd.ngs : Phormidium sp.
L., The carotenoids accumulation : ''''' |
>’<’d‘ffer among microalgae species g T Chlorella vulgaris & @ e
e
>a” The genetic variations in . Synechococcus sp. :
,/, | \\\ CarOtenOid Content may be o .; .............................................
attributed to various requlatory K
factors in the carotenoid R Mo B SEE
biosynthesis pathway ¢
®
. : Chlorella f
sa Thus, selecting the appropriate [Rdll 0 E A Lo ecenmoeeceemmmcermerer
;,l‘\;_species with the ability to ’ '
accumulate carotenoids is : . Chlorella fusca
|mp0rtant - ;.. ............................................
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Conclusion

This result demonstrates that carotenoild composition and
content vary with microalgae species.

Selection of the right species with the right capability to
accumulate carotenoids will determine which sources of
pigments to be used as halal food colorants or to be fully utilised
and commercialised especially In  halal market, health
advantages, food products and dye technology
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