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ABSTRACT

The production of carotenoids from selected flowering plants was
investigated. The selected flowers are divided into four different families: Compositae
(Melampodium divaricatum, Cosmos bipinnatus and Tithonia diversifolia),
Bignoniaceae (Pyrostegia venusta and Tabebuia chrysantha), Apocynaceae
(Allamanda cathartica and Theretia peruviana) and Cannaceae (Canna indica Linn).
The carotenoids in fresh and dried petals of selected flowers were separated,
identified and quantified by high-performance liquid chromatography (HPLC)
equipped with photodiode array detection and a Cgp reversed-phase column. The
identities were confirmed by mass spectrometry (LC-MS). The main carotenoids,
lutein, neoxanthin, violaxanthin, zeaxanthin, B-carotene and p-cryptoxanthin in the

petal extracts were identified by their retention times in HPLC, by their UV/Visible
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absorption spectra and mass spectra compared to authentic standards. There are
significant differences in the distribution percentages of the various carotenoid
components depending on the colour and particular variety. Lutein was found to be
present in largest amount (290.27 mg/100g) in petal extract of Melampodium
divaricatum. In addition, B-carotene and B-cryptoxanthin were also found in the
selected flower extracts. They are potentially good alternative sources of carotenoids
for use as nutritional supplements and as food colorants.

Carotenoid production in Xanthophyllomyces dendrorhous in waste media
from mustard by-product in allyl isothiocayanate production and mung bean waste
from glass noodle production was investigated. Mustard meal extract (MME),
mustard meal hydrolysate (MMH), mustard waste residue isolate extract (MRIE),
mustard waste residue isolate hydrolysate (MRIH), mustard waste precipitated isolate
extract (MPIE), mustard waste precipitated isolate hydrolysate (MPIH), mung bean
waste extract (MBE) and mung bean waste hydrolysate (MBH) were prepared and
used as substrates for growth and carotenoid production. Astaxanthin was found to be
the major carotenoid in X. dendrorhous at 92% of the total carotenoids. The optimum
conditions for growth and carotenoid production by X. dendrorhous cultured in waste
media were 20% w/v of MME and MMH, 15% w/v of MRIE, MRIH, MPIE, MBE
and MBH and 10% of MPIH, initial pH of 5.5, incubation temperature of 20°C and
cultivation time of 120 h, except for MPIH at 96 h. The red yeast, X. dendrorhous
grew best in MPIH medium and resulted in the highest yields of cell dry weight, total
carotenoid and astaxanthin. These experiments demonstrate that the selected waste

media are potential substrates for carotenoid produciton.
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The MPIH medium improved the growth and astaxanthin production by X.
dendrorhous about 16-folds compared to the commonly used commercial yeast malt
medium (YM medium), and 5-10 folds compared to other waste media. The
supplementation of agro-industrial by-product extracts in waste media was studied. It
was found that waste media supplemented with sweet potato extract produced the
highest yields of cell dry weight, total carotenoid and astaxanthin.

The yeast, Rhodotorula glutinis was used to study the carotenoid production in
selected waste media such as MME, MMH, MRIE, MRIH, MPIE, MPIH, MBE and
MBH. The results showed that R. glutinis produced the highest total carotenoid when
cultured in mustard waste precipitated isolate hydrolysate (MPIH) medium.
Carotenoid production by R. glutinis cultured in waste media supplemented with the
extracts from agro-industrial by-product was demonstrated and it was found that
mung bean waste hydrolysate supplemented with sweet potato resulted in the highest
growth and carotenoid produciton.

The sequential simplex method was employed for the optimization of growth
and carotenoid production in the yeast R. glutinis using a substrate containing mung
bean waste hydrolysate as the principal nitrogen source and sweet potato extract as
the principal carbon source. Six experimental parameters were used: concentration of
mung bean waste and sweet potato extract, pH, temperature, agitation rate and
cultivation time. The sequential simplex method improved the growth and carotenoid
production by R. glutinis compared to the traditional one-factor-at-a-time method. The
results showed that cell dry weight and carotenoid content were 43% and 20%,
respectively and were higher than those could be obtained by varying one factor at a

time.
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