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Abstract: Summary
Chitosan-induced elicitation responses of dark-incubated Cocos nucifera (coconut)
endosperm cell suspension cultures led to the rapid formation of phenylpropanoid
derivatives, which essentially mimics the defense-induced biochemical changes in
coconut palm as observed under in vivo conditions. An enhanced accumulation of p-
hydroxybenzoic acid as the major wall-bound phenolics was evident. This was followed
by p-coumaric acid and ferulic acid. Along with enhanced peroxidases activities in
elicited lines, the increase in activities of the early phenylpropanoid pathway enzymes
such as, phenylalanine ammonia lyase (PAL), p-coumaroyl-CoA ligase (4CL) and p-
hydroxybenzaldehyde dehydrogenase (HBD) in elicited cell cultures were also
observed. Furthermore, supplementation of specific inhibitors of PAL, C4H and 4CL in
elicited cell cultures led to suppressed accumulation of p-hydroxybenzoic acid, which
opens up interesting questions regarding the probable route of the biosynthesis of this
phenolic acid in C. nucifera.
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Abstract:
Palms are generally characterized by a large structure with a massive crown that
creates difficulties in anatomical studies. The flowering behaviour of palm species may
be a useful indicator of phylogenetic relationships and therefore evolutionary events.
This paper presents a detailed histological study of reproductive development in
coconut (Cocos nucifera L.), from initiation up to maturation of staminate and pistillate
flowers. Reproductive development in coconut consists of a sequence of individual
events that span more than two years. Floral morphogenesis is the longest event,
taking about one year, while sex determination is a rapid process that occurs within
one month. The inflorescence consists of different ultimate floral structural
components. Pistillate flowers are borne in floral triads that are flanked by two
functional staminate flowers. The staminate flowers are born in floral diads towards the
base of the rachilla followed by solitary flowers in the middle to top of the rachilla.
Three primary phases were identified in reproductive development, namely, transition
of axillary bud into inflorescence bud, formation of floral buds, and sexualisation of
individual flower buds. All developmental events with respect to stage or time of
occurrence were determined.
Keywords: Anatomy; Arecaceae; Coconut; Cocos nucifera L.; Floral
development; Histology; Ontogeny
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Abstract:

Lignocellulosic residues are interesting materials for the production of heavy
metal adsorbents for aquatic systems. Whole fibers taken from coconut (Cocos
nucifera) husks were functionalized with the thiophosphoryl (PS) group by means of
the direct reaction with CI3PS, (CH30)2CIPS or (CH3CH20)2CIPS in order to obtain
an adsorptive system for “soft' metal ions, particularly Cd2+. These functionalized
fibers (FFs) were characterized by means of elemental analysis, infrared spectroscopy,
thermal analysis and acid-base titration. Adsorption isotherms for Cd2+ fitted the
Langmuir model, with binding capacities of 0.2-5 mmol g-1 of FF at 25 [degree sign]C.
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Abstract:

In this study, we evaluated the anthelmintic activity of the liquid extracted from
the bark of the green coconut (LBGC), as well as butanol extract obtained from LBGC,
on mouse intestinal nematodes. Thirty-six naturally infected mice were distributed into
six groups receiving the following treatments: Group I: 1000 mg/kg of LBGC; Group II:
2000 mg/kg of LBGC; Group IlI: 500 mg/kg of butanol extract; Group IV: 1000 mg/kg of
butanol extract; Group V: 0.56 mg/kg febendazole; and Group VI: 3%
dimethylsulfoxide. The chemical composition of the LBGC and its butanol extract was
determined by phytochemical tests. A dose of 1000 mg/kg of butanol extract had
90.70% efficacy in reducing the mouse worm burden (p < 0.05). Phytochemical tests
revealed the presence of triterpens, saponnins and condensed tannins in the LBGC
and butanol extracts. These results suggest that Cocos nucifera extracts may be
useful in the control of intestinal nematodes.

Keywords: Medicinal plants; In vivo; Cocos nucifera; Syphacia obvelata
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Abstract:

As the study of coconut defense responses against pathogenic microorganisms
is hampered by the absence of suitable model systems, we investigated if imbibition of
coconut calli with chitosan could be used in vitro to simulate the molecular interactions
that occur with pathogens. Our results showed that calli imbibition with 10 mg mL-1
chitosan caused the accumulation of hydrogen peroxide, and stimulated a [beta]-1,3-
glucanase activity with an Rf near 0.1. In addition, in-gel kinase assay and specific
immunoblotting showed that a ~46 kDa MAPK-like protein was activated shortly after
elicitation, and remained in this state for at least 80 min. Chitosan addition also
differentially modified the expression of some genes, whose DNA sequence showed
high similarities to receptor-like kinases (RLKs), Verticilium-like protein, and



mitochondrial alternate oxidase 1b. Addition of salicylic acid to the calli also modified
transcript abundance for these genes, while methyl jasmonate did not seem to
influence their expression, implying that they could be involved in defense responses.
These results strongly suggest that elicitation of coconut tissues cultivated in vitro
constitutes a suitable alternative to characterize both biochemical and molecular
interactions that occur between the coconut palm and its associated pathogens.
Keywords: Cocos nucifera L.; Differential display; Chitosan; Plant-pathogen
interaction
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Abstract:

To investigate the gene expression profile of endosperm development, a cDNA
library was constructed and characterized from the pulp of coconut at different
developmental stages. The constructed cDNA library incorporated approximately 1 x
107 clones in total, and the size of the insertion fragments ranged from 800 to 2 000
bp. Sequencing results of 100 randomly picked clones showed that the recombination
rate was 96%. In subsequent sequence analysis, 41 clones (41%) were homologous to
known function proteins, and 23 clones showed high amino acid identity (more than
80%) with the corresponding genes of different plants. Semi-quantitative RT-PCR
indicated that oleosin and globulin genes are pulp-specific expression, and have
differential expression level in different developmental stage. Clone 29, recognized as
homologous to KIAA1239 protein (Homo sapiens), was observed to occur nine times,
indicating that this gene may be over-expressed during the endosperm development
stage. However, the homologous protein was found only in mammals, and the detailed
function is still unknown. Elucidation of the functional characterization of these genes
will be carried out immediately.
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Abstract:

The behaviour of Listeria monocytogenes in the fresh coconut water stored at 4
[degree sign]C, 10 [degree sign]C and 35 [degree sign]C was studied. The coconut
water was aseptically extracted from green coconuts (Cocos nucifera L.) and samples
were inoculated in triplicate with a mixture of 5 strains of L. monocytogenes with a
mean population of approximately 3 log10 CFU/mL. The kinetic parameters of the
bacteria were estimated from the Baranyi model, and compared with predictions of the
Pathogen Modelling Program so as to predict its behaviour in the beverage. The
results demonstrated that fresh green coconut water was a beverage propitious for the
survival and growth of L. monocytogenes and that refrigeration at 10 [degree sign]C or
4 [degree sign]C retarded, but did not inhibit, growth of this bacterium. Temperature
abuse at 35 [degree sign]C considerably reduced the lagtimes. The study shows that
L. monocytogenes growth in fresh green coconut water is controlled for several days
by storage at low temperature, mainly at 4 [degree sign]C. Thus, for risk population this
product should only be drunk directly from the coconut or despite the sensorial
alterations should be consumed pasteurized.
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Abstract:

The antioxidant activity of the methanolic extract prepared from different stages
of Cocos nucifera L. mesocarp was demonstrated, by DPPH, FRAP and deoxyribose
assays, and suggests the potential of the mesocarp extract to be used for therapeutic
purposes. Antimicrobial activity of the crude mesocarp extract was tested against
Staphylococcus aureus ATCC 25923, Bacillus subtilis ATCC 441, Escherichia coli
ATCC 25922 and Pseudomonas aeruginosa MTCC 7925. The extract exhibits a potent
anti-staphylococcal activity. Probable compounds responsible for the bioactivity were
identified by means of HPLC and UV/ESI-MS spectroscopic analyses. Their structures



were deduced as 5-O-caffeoylquinic acid (chlorogenic acid), dicaffeoylquinic acid and

three tentative isomers of caffeoylshikimic acid.

Keywords: Mesocarp; ESI/MS spectroscopy; Dicaffeoylquinic acid; HPLC;
Chlorogenic acid
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Abstract:

Plant fibres are capacious for sorption of metal ions, and can be used in water
cleaning. Knowledge about the sorption will help in selection of the fibre and
optimisation of its chemical modification, if any. The aim of this paper is to investigate
the connection, if any, between the distribution of lignin and pectin and the loading of
Pb and Zn on coir (mesocarp fibres from Cocos nucifera L.).

The coir consisted mainly of xylem and a fibre sheath. The lignin was evenly
distributed in the cell walls of the fibre sheath, but in the xylem, there was no
detectable content in the compound middle lamella, and a smaller content of lignin in
the secondary walls than in the walls of the fibre sheath. The only detectable content of
pectin in the fibre sheath walls was in the middle lamella, cell corners and extracellular
matrix, while in the xylem, the pectin was almost evenly distributed in the wall, with a
higher concentration in the middle lamella and cell corners. All cell walls facing the
lacuna had a high content of pectin.The metal ions were mainly loaded on the xylem
and cell walls facing the lacuna, maybe with an additional trend to be loaded on the
large fibres. Lead was distributed on and across the whole secondary wall. Zinc was
loaded on the secondary walls, but there was no information about the distribution
across the wall. If there is a simple correlation between the loading of metal ions and
the distribution of lignin or pectin, these investigations point at no correlation with lignin
and a positive correlation with pectin. It has to be stressed that these conclusions are
made on limited material and are therefore preliminary in nature.
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Abstract:

Cryopreservation of coconut can be used as a strategy to back up the
establishment of living collections which are expensive to maintain and are under
constant threat from biotic and abiotic factors. Unfortunately, cryopreservation
protocols still need to be developed that are capable of producing a sizeable number of
field-grown plants. Therefore, we report on the development of an improved
cryopreservation protocol which can be used on a wide range of coconut cultivars. The
cryopreservation of zygotic embryos and their recovery to soil-growing plants was
achieved through the application of four optimised steps viz.: (i) rapid dehydration; (ii)
rapid cooling; (iii) rapid warming and recovery in vitro and (iv) acclimatisation and soil-
supported growth. The thermal properties of water within the embryos were monitored
using differential scanning calorimetry (DSC) in order to ensure that the freezable
component was kept to a minimum. The feasibility of the protocol was assessed using
the Malayan Yellow Dwarf (MYD) cultivar in Australia and then tested on a range of
cultivars which were freshly harvested and studied in Indonesia. The most efficient
protocol was one based on an 8-h rapid dehydration step followed by rapid cooling
step. Best recovery percentages were obtained when a rapid warming step and an
optimised in vitro culture step were used. Following this protocol, 20% (when
cryopreserved 12 days after harvesting) and 40% (when cryopreserved at the time of
harvest) of all MYD embryos cryopreserved could be returned to normal seedlings
growing in soil. DSC showed that this protocol induced a drop in embryo fresh weight
to 19% and significantly reduced the amount of water remaining that could produce ice
crystals (0.1%). Of the 20 cultivars tested, 16 were found to produce between 10% and
40% normal seedlings while four cultivars generated between 0% and 10% normal
seedlings after cryopreservation. This new protocol is applicable to a wide range of
coconut cultivars and is useful for the routine cryopreservation of coconut genetic
resources.

Keywords: Dehydration; Differential scanning calorimetry; Germplasm
conservation; Embryo culture; Recalcitrant seeds
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Abstract:

MicroRNAs (miRNAs) are a class of 20-24 nt, endogenously expressed, non-
coding RNAs that play important regulatory roles in plants and animals. To identify
miRNAs potentially involved in tissue development and compound anabolism, we
studied miRNA expression profiles in endosperm of coconut at different developmental



stages. Based on the annotation in miRBase (release 10.1), we measured a total of
179 miRNAs in immature (95 expressed miRNAs) and mature tissues (176 expressed
miRNAs) using microarrays, respectively. The comparative analyses on miRNA
expression profiles between these two groups of tissues showed that 23 miRNAs were
up-regulated and nine miRNAs were down-regulated in matured endosperm. We
further confirmed the increased expression of four miRNAs and decreased expression
of a miRNA in immature endosperm using real-time PCR. Moreover, we
computationally predicted the target genes of 32 miRNAs with differential expression
(p < 0.01), and identified the lowest-score targets of six miRNAs. Finally, we discussed
the potential functional relevance of several differentially expressed miRNAs.
Keywords: Coconut; Endosperm; Expression; Development; miRNA
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Abstract:

An analytical technique has been developed to detect trace amounts of both
(+)-catechin and (-)-epicatechin in the coconut water extract. Both (+)-catechin and (-)-
epicatechin in the coconut water were found for the first time by the solid-phase
extraction, and they were further analysed using liquid chromatography (LC)-ion trap
mass spectrometry (MS) equipped with positive atmospheric pressure chemical
ionisation interface on multiple reaction monitoring mode. The limit of detection and
quantification for (+)-catechin were 7.8 and 15.6 [mu]g/ml, respectively, while those for
(-)-epicatechin were 3.9 and 7.8 [mu]g/ml, respectively. The average concentration of
(+)-catechin and (-)-epicatechin in the coconut water was 0.344 and 0.242 [mu]g/ml,
respectively. The LC-MS/MS analysis accelerated the quantitative analysis of (+)-
catechin and (-)-epicatechin in the coconut water extract with high accuracy, precision
and recovery. Results obtained in this study will serve as quality control and useful
reference for drug development.
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Abstract:

Several research works have been carried out on biodiesel combustion,
performance and emissions till today. But very few studies have been made about the
chemistry of biodiesel that affects the diesel engine operation. Biodiesel is derived
from vegetable oil or animal fats, which comprises of several fatty acids with different
chain length and bonding. The present work focuses on the effect of biodiesel
molecular weight, structure (Cis & Trans), and the number of double bonds on the
diesel engine operation characteristics. Three types of biodiesel with different
molecular weight and number of double bond were selected for the experimental
studies. The biodiesels were prepared and analyzed for fuel properties according to
the standards. A constant speed diesel engine, which develops 4.4 kW of power, was
run with biodiesels and its performance was compared with diesel fuel. The results
show that Linseed oil methyl ester with high linolenic (unsaturated fatty acid ester)
does not suit best for diesel engine due to high oxides of nitrogen emission and low
thermal efficiency.
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Abstract:

Pilot tests have shown that coir (fibres from Coco nucifera) is suitable as a
metal ion sorbent. Batch sorption experiments were carried out with Zn and Pb to
quantify the sorption kinetics, the pH dependence of the sorption, sorption isotherms at
pH 3.0 and pH 5.6, and desorption. Unground and unmodified coir was used and the
metal concentrations ranged between 0 and 0.015 mM (1000 [mu]g/l) for Zn and 0 and
9.7 x 10-4 mM (200 [mu]g/l) for Pb. The pH maximum was 4.5 (91%) for Zn and 2.5
(97%) for Pb. Pb had a higher sorption affinity than Zn, and the affinity was higher at
pH 5.6 than at pH 3.0. The isotherms could be represented by the Freundlich, but not
by the Langmuir models in the concentration range tested. Desorption experiments
demonstrated that less than 1% and 13% of the sorbed Pb and Zn, respectively, could
be desorbed at pH 5.6 during 2 h.

Keywords: Fibre; Biosorption; Lead; Zinc; pH dependence; Isotherms;
Desorption
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Abstract:

The shelf-life of unwrapped, film-wrapped and vacuum-packed burnt aromatic
coconut was studied at 5+/-1 [degree sign]C and 80-90% relative humidity. Regardless
of the packaging treatments, weight loss of whole burnt coconut increased with storage
time. Transmittance and lightness (L*) values of coconut water decreased (P<0.05)
with longer storage time. The pH of coconut water and coconut meat from the vacuum-
packed treatment decreased as storage time increased. Sensory analysis showed that,
for all treatments, the yellowness intensity of coconut water increased whereas its
transparency decreased with time. The sourness intensity of vacuum-packed coconut
water increased on later days of storage. Only the film-wrapped coconut, having the
shortest shelf-life, had mold on its shell and husk at the end of storage. This study
showed that the unwrapped, film-wrapped and vacuum-packed burnt coconuts could
be stored for up to 14, 18 and 28 days, respectively, under the conditions used in this
study.
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Abstract:

Enzymes from coconut water such as peroxidase (POD) and polyphenol
oxidase (PPO) when in contact with oxygen begin reactions causing nutritional and
color losses. Solutions simulating the chemical constituents of coconut water were
submitted to a batch process in a microwave oven. PPO and POD inactivation data
could be characterized by: PPO/water D93 [degree sign]C=16.5 s (z=35.5 [degree
sign]C); PPO/sugars D91 [degree sign]C=18 s (z=33[degree sign]C); POD/water
D91.5 [degree sign]C=44 s (z=24 [degree sign]C) and POD/sugars D92 [degree
sign]C=20.5 s (z=19.5 [degree sign]C). The contact between salts and enzymes
promoted a drastic reduction of the initial activity. After the incidence of microwave
energy at temperatures above 90 [degree sign]C, enzymes activity was not detected.
These results can indicate an adequate choice of temperature conditions to inactivate
coconut water enzymes. The knowledge of how green coconut water constituents



influence POD and PPO activity will supply useful information about microwave
processing of coconut water.
Keywords: Microwaves; Peroxidase; Polyphenol oxidase; Thermal processing
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Abstract:

The effect of coconut water (CW) on biomass and docosahexaenoic acid (DHA,
C22:6 n3) formation by Schizochytrium mangrovei Sk-02 was studied in a yeast
extract-diluted sea water medium. Optimal CW-level was ca. 33% (v/v), resulting in a
biomass level of 28 g/l with a DHA-content of 20% (w/w) or 6 g DHA/I, almost 50%
higher than in non-supplemented cultures at the same initial sugar level. Study on the
growth-promoting effects of coconut water suggested that it could be (partially)
mimicked by addition of trace elements; the fatty acids present in CW did not appear to
be incorporated or effect fatty acid formation by the organism. CW-addition was also
effective in media with other nitrogen sources such as casitone, peptone and tryptone.
Its inclusion (at 50% v/v) increased biomass levels two-to-three-fold with concomitant
increases in the DHA-level.

Keywords: Coconut water; Docosahexaenoic acid; Growth promoter;
Schizochytrium; Yield
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Abstract:

Rapeseed oil is rich in alpha-linolenic acid (C18:3) and has a low content in
saturated fatty acids. It is therefore considered as a very healthy edible oil. However,
its high polyunsaturated fatty acid content makes it sensitive to temperature oxidation
and therefore not suitable for deep-frying. Low-linolenic varieties with C18:3 content
lower than 3.5% have been bred, but a large variability of alpha-linolenic acid content
has been often observed in agricultural production of these new lines. Identifying



factors affecting the fatty acid profile of oilseed rape should make it possible to
produce rapeseed with alpha-linolenic acid content lower than 2.5% and therefore
more suitable for frying and other uses in the food industry.Fatty acid composition is
affected by environmental conditions, temperature being the main factor. Previous
works showed that for conventional double-low rapeseed varieties, low minimal
temperatures during the 60 days following the onset of flowering were related to higher
alpha-linolenic acid contents.Monitoring the fatty acid profile in low-linolenic varieties
from the beginning of seed filling to full maturity showed that alpha-linolenic acid
synthesis occurred mainly between 550 and 850 degree-days (base 0 [degree sign]C)
after the onset of flowering, that is during the 20 first days of seed filling in Swiss
conditions, i.e. 41-60 days after the onset of flowering. During this period, the
determination coefficient of a second order regression between final alpha-linolenic
acid (C18:3) content and minimal daily temperature was even better, with R2 = 0.87. A
significant positive relation was also found for the regression between minimal
temperature and oleic acid (C18:1) content for the cultivar Splendor (R2 = 0.77) but no
correlation could evidence a relation between temperature and linoleic acid (C18:2)
content. An easier way to show the relationship between linolenic acid content and
minimal temperatures is based on the assumption that fatty acid desaturases regulated
by temperature are active at low temperatures only. It consists in counting how many
times during this period daily minimal temperature reaches a minimal threshold
temperature of 13 [degree sign]C. The relationship between final alpha-linolenic acid
content and the number of days with minimal temperature below 13 [degree sign]C is
as good as the one presented before, i.e. with a determination coefficient, R2 = 0.85.
This simple model could be used to determine the growing areas with low linolenic acid
content.
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Abstract:

The introduction of a new crop often requires the development of new products
and purification techniques of either the oil or fatty acids. Most new crops enter the
cosmetic market first due to their high rates of return. However, the cosmetic market
often demands highly pure and colorless materials. A molecular distillation unit is a
powerful method of separation; separation occurs at extremely low pressures, and
therefore at reduced temperatures compared with normal distillations and makes it
very suitable for cuphea germplasm line PSR-23 (C. lanceolta x C. viscosissima) fatty
acids. Refined cuphea fatty acids, which are mainly short-chain saturated fatty acids
such as decanoic acid (C-10), were distilled using a lab-scale centrifugal molecular
distillation unit to yield a distillate that was colorless (Gardner color = 1-). The optimal



distillation conditions were explored by varying the rotor temperature and flow rate onto
the rotor. As the conditions were varied, the distillate and residue were monitored for
Gardner color, fatty acid composition, and mass split rate between the distillate and
residue. Under a high flow rate (2.23 g/min), enrichment of C-8 and C-10 in the
distillate was increased to 96% in a single-pass distillation (rotor temperature = 65
[degree sign]C) with no unsaturation in the distillate while maintaining a split ratio of
1.5. A high flow, multiple-pass distillation (rotor temperature = 70 [degree sign]C) of a
distillate fraction produced a distillate that was 99.8% saturated fatty acid and 0.2%
unsatured with very high split flow ratios. Overall, laboratory distillation of cuphea fatty
acids successfully demonstrated the ability to achieve either high quantities of C-8 and
C-10 or total saturated samples.
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Abstract:

Fatty acid analyses of seed lipids were performed for 28 populations
representing three widely distributed Cuphea species. Locality and climatic data for all
samples were also compiled. The objectives of this study were to examine the extent
of variation in seed oil composition among the wild populations, and to discover any
patterns of relationship between fatty acid composition of seed oils and environmental
factors. While we found the dominant fatty acid in the oil of each species remained
consistent over the environmental and geographical ranges of the samples in the
present study, variation as high as 30.6% in the amount of the dominant fatty acid
produced was observed. Correlation analysis between fatty acid composition and the
individual environmental factors of latitude, elevation or temperature showed no
consistent pattern of influence. However, when considered together, the interaction of
all three, and especially latitude and elevation, contributed significantly to the variation
among populations. Environmental data at microhabitat level and through controlled
environmental experiments will be needed for more precise understanding of factors
affecting Cuphea seed oil composition at the population level.
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Abstract:

The coconut water presents a series of nutritional and therapeutic properties,
being a natural, acid and sterile solution, which contains several biologically active
components, l-arginine, ascorbic acid, minerals such as calcium, magnesium and
potassium, which have beneficial effects on lipid levels. Recent studies in our
laboratory showed that both tender and mature coconut water feeding significantly (P <
0.05) reduced hyperlipidemia in cholesterol fed rats [Sandhya, V.G., Rajamohan, T.,
2006. Beneficial effects of coconut water feeding on lipid metabolism in cholesterol fed
rats. J. Med. Food 9, 400-407]. The current study evaluated the hypolipidemic effect of
coconut water (4 ml/100 g body weight) with a lipid lowering drug, lovastatin (0.1/100 g
diet) in rats fed fat-cholesterol enriched diet ad libitum for 45 days. Coconut water or
lovastatin supplementation lowered the levels of serum total cholesterol, VLDL + LDL
cholesterol, triglycerides and increased HDL cholesterol in experimental rats (P <
0.05). Coconut water feeding decreased activities of hepatic lipogenic enzymes and
increased HMG CoA reductase and lipoprotein lipase activity (P < 0.05). Incorporation
of radioactive acetate into free and ester cholesterol in the liver were higher in coconut
water treated rats. Coconut water supplementation increased hepatic bile acid and
fecal bile acids and neutral sterols (P < 0.05). Coconut water has lipid lowering effect
similar to the drug lovastatin in rats fed fat-cholesterol enriched diet.
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