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Determination of carotenoids in Dunaliella salina cultivated in
Taiwan and antioxidant capacity of the algal carotenoid extract
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Abstract

A simple HPLC method with good separation efficiency was de
liella salina cultivated in Taiwan. The analysis used a C30 co
rate = 1 mL/min) mixing methanol–acetonitrile–water (84/14/2, v/
at 450 nm. Moreover, the antioxidant capacities of the algal carot

capacity (TEAC) assay, reducing power and 2,2-diphenyl-2-picrylhyd
that 7 carotenoids in the algal extract could be separated simultaneo
g algae. The contents of all-trans-b-carotene and 9- or 90-cis-b-ca
124.65 mg/g algae, respectively. The contents of all-trans-lutein, all
and 9- or 90-cis-a-carotene were 6.55, 11.27, 4.95, 2.69, and 2.41 mg/g
higher antioxidant activity than all-trans forms of a-carotene, b-carot
of carotenoids, especially 9- or 90-cis-b-carotene, might play crucial r
� 2008 Elsevier Ltd. All rights reserved.

Keywords: Algae; Antioxidant capacity; Dunaliella salina; HPLC

1. Introduction

Dunaliella salina is a type of unicellular and halophilic
green biflagellate microalga without a rigid cell wall struc-
ture (Ben-Amotz & Avron, 1992; Denery, Dragull, Tang,
& Li, 2004; Garcı́a-González, Moreno, Manzano, Floren-
cio, & Guerrero, 2005; Raja, Hemaiswarya, Balasubraman-
yam, & Rengasamy, 2007). Because D. salina contains
abundant b-carotene, the algae has been used as a food col-
oring agent, a pro-vitamin A supplement for food and ani-
mal feed, an additive to food and cosmetics, a health food
product (antioxidant claim) and so on (Edge, McGarvey,
& Truscott, 1997; Johnson, & Schroeder, 1995).
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oped to determine all-trans and cis forms of carotenoids in Duna-

n (250 � 4.6 mm, 5 lm) and an isocratic solvent system (flow
) and methylene chloride, (75/25, v/v). Carotenoids were detected
id extract were also evaluated with Trolox equivalent antioxidant
razyl hydrate (DPPH) radical scavenging assay. Results showed

usly within 30 min and the total amount of them was 290.77 mg/
rotene, the major carotenoids in the algae, were 138.25 and
-trans-zeaxanthin, 13- or 130-cis-b-carotene, all-trans-a-carotene

algae, respectively. The algal carotenoid extract had significantly

ene, lutein and zeaxanthin in all antioxidant assays. The cis forms
oles for the antioxidant capacities of the algal extract.

Carotenoids are recognized as efficient antioxidants
against oxidative damage (Jimenéz, & Pick, 1993). They
could quench singlet oxygen (1O2), resulting in the suppres-
sion of lipid peroxidation (Burton, & Ingold, 1984; Foote,
& Denny, 1968). Ben-Amotz (1999) indicated that humans
could lower incidence of certain cancers, coronary heart dis-
ease and other degenerative diseases through eating carot-
enoid-rich vegetables and fruits (Ben-Amotz, 1999;
Gester, 1993; Ziegler, 1989). For the determination of
carotenoids, the reversed-phase high performance liquid
chromatography (RP-HPLC) has been used routinely
because of its excellent separation efficiency (Chen, Tai, &
Chen, 2004; Inbaraj, Chien, & Chen, 2006; Liu, Kao, &
Chen, 2004; Tai, & Chen, 2000). There are, however, no
thorough reports on the composition and content of carote-
noids in D. salina cultivated in Taiwan.
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