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ABSTRACT

s " Haematococcus pluvialis is one of the potent microalgae for the production of
B secondary carotenoid, astaxanthin. Astaxanthin has great commercial value due to its

~ high antioxidant properties. However, the mass production of astaxanthin is hindered
. by the low yield of astaxanthin obtained from the H. pluvialis. Various report have been
used heavy metal to induce accumulation of astaxanthin in H. pluvialis, however, using
nanopartlclc to induce the production of astaxanthin in the same algae so far have not
been i mvesngated In this present study, the objective was investigate the effect of
d .. um__{(Cd) nanoparticles on the accumulation of astaxanthin in H. pluvialis at
) pH and sahmty Haematococcus pluvialis was cultured at different pH and
salmity in order to find the optimized growth parameter for the growth of H. pluvialis
'.3Eand maximal astaxanthin production. Highest (p<0.05) of growth and astaxanthin
uétlon in the algae were found at pH 7 and 0.25% of salinity. The experiment was
o -"taken a step fur’cher by testing the algae at different concentration of Cd nanoparticle
o '. u_n_der the optimal growth condition which have been determined previously. Highest
(p<005) accumulation of astaxanthin was found when the algae exposed at 10mg/mL
_":d:f_:'iianoparticle. There were no correlation about the growth and astaxanthin
formation Even the Cd nanoparticle inhibit the growth of the algae, but the Cd

nopartlcie still could induce astaxanthin accumulation in H. pluvialis. This is due to

the ablhty of nanoparticle and metal could exerted stress on the algae by generating the
- _r_éé"éﬁifé oxygen species (ROS), as a protective response against the detrimental effect
of ROS, astaxanthin was being synthesized by the algae. Thus, we proposed possible

mechanism was shared between Cd nanoparticle and Cd heavy metal in the induction

of astaxanthin accumulation.
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CHAPTER 1

INTRODUCTION

a bright red coloured secondary ketocarotenoid pigment. It is worth
al astaxanthin is a potent antioxidant which can be synthesized by some
_rgamsmsﬁ. such as green microalgae, yeast, bacteria and plants (Higuera-

, 06, Ranga et al.,, 2014). It is the best known substance to give red

_béén proven to be 20 times less potent as an antioxidant than natural
: 1__t:'s' safety consumption for human has not been established (Lorenz &

00; Lietal., 2011; Coller et al., 2014). Therefore, the production of natural

ighly demanded in the market.

ic algae is a well-known source of natural astaxanthin. Accumulation of
merc 1:" astaxanthin in green microalgae such as Chlorella vulgaris (Kong et al.,
Chlorella zofingiensis (Liu et al., 2014), and Haematococcus pluvialis
'Kobayashl Kakizono, & Nagai, 1993; He et al., 2007; Reyes et al., 2014) under stress

b_een well studied. Among carotenoid-producing microalgae, the freshwater

croalga Haematococcus pluvialis is known to be a good producer of natural
e _aétaxanthin in the industry due to its ability to accumulate astaxanthin up to 3.8 % on

- the dry weight basis which relatively higher than other microorganisms when culture

in unfavourable conditions (Ambati, Sarada, Basharan, & Gokare, 2009; Ranga,
Raghunath, Baskaran, Sarada, & Ravishankar, 2010). The accumulation of astaxanthin

is affected by various environmental factors such as light, temperature, nutritional

1




>d) nanoparticle on the accumulation of astaxanthin in H. pluvialis at

d salinity respectively.



CHAPTER 2

LITERATURE REVIEW

HEMISTRY STRUCTURE OF ASTAXANTHIN

structure of astaxanthin. (Higuera-Ciapara et al., 2006 )




'iffer'e'l;ce Between Synthetic and Natural Astaxanthin

ly...biosynthesized by H. pluvialis (Yang, Kim, & Lee, 2013; Al-bulishi,
ﬁng, 2015). Astaxanthin is preferably applied as feed additives because it

z0°
a) 35, 3'S Astaxanthin

Another disadvantage of synthetic astaxanthin is that it is 20 times lower in
Ty _10x'i'dant activity than its natural counterpart. Hence, this makes natural astaxanthin

t _6§Sme the key bioproduct in the market (Li et al., 2014)




Haematococcus Pluvialis

coccus pluvialis is a unicellular green microalgae that found in freshwater

We’é numerous strains of microalgae that have been reported to be potential

taﬁanthin production.

staxanthin from various microalgae.

Astaxanthin (%) On Reference
The Dry Weight Basic

0.04 (Leya, Rahn, Liitz, & Remias, 2009)
0.3 (Qin, Liu, & Hu, 2008)
0.7 (Orosa, Torres, Fidalgo, & Abalde,
2000)
0.7 (Ma & Chen, 2001)
1.1 (Orosa et al., 2000)
1.4 (Orosa et al., 2000)
1.9 (Orosa et al., 2000)
4.0 (Aflalo, Meshulam, Zarka, & Boussiba,
2007)




