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ABSTRACT

Maximum quantity of nut water was observed in six month old nuts.

- The sugar content of the nut water and kernel were maximum in eight

- month old nuts. Potassium was the predominant ion in nut water. With

gradual decrease in acidity (free fatty acids) of nut water and sugar

content of nut water and kernzl, there was increase in oil content. The

level of different constituents in nut water and kernel and their relative
changes were similar in the different genotypes.

INTRODUCTION

Coconut contains two distinct endosperms, one in liquid form
called nut water and the other solid form called the kernel. These
two endospzrms undergo various biochemical changes during the
development of the nut. Gonzales (1914) was the first to have
studied changes in the ripening coconut. Caray (1921) and Lakshmi-
narayana Rao et al. (1956) studied the sugar content of coconut
kernel and Child and Nathanael (1950) the sugar content of nut
water. The importance of nut water analysis in the diagnosis of
nutrient deficiency had bzen stressed by Ceylon workers (Salgado,
1951). Hence an understanding of the concentration of the nutrient
clements in nut water may bz helpful as a diagnostic tool.

A detailed study on thz changes in ths sugar and major nutrient
elemsnts content in nut water and kernel was made by Pillai et al.
(1959). This paper presents the results of an investigation on the
changes in the content of sugar, acidity, major and minor elements
in nut water and kernel and the change in oil content of kernel
at different stages of development of nut from three coconut geno-
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types viz. high® yielding West Coast Tall and DwarfxTall and
Tall x Dwarf hybrids. :
MATERIAL AND METHODS ‘

Nut samples from a fertiliser experiment on three genotypes
of coconut viz. high yielding tall, DXT and TxD wer¢ made
use of for the study. All the palms were of the same age and
were receiving uniform fertiliser dose. Sampling of nuts was started
when they were four months old and then followed upto thé twelth
month at bimonthly intervals. Collection of nut samples. was
done from the same bunch of the palm, throughout the périod of
study. Three palms from each of the genotypes were selected and
at each sampling one nut from each palm was collected. The
volume of water inside was measured, and pH and total acidity
were determined. The sugar contents were estimated by the method
given by Highkin and Frankel (1962) and nitrogen by the Kjeldahl
method. Diacid (Nitric acid: Perchloric acid—2:1) digest of the
water was prepared and from that P was estimated by the Vanado
molybdate yellow colour method, K by using an Eel flame photo-
meter, S by turbldlmetry and Ca, Mg, Fe, Mn, Zn and Cu using
an atomic absorption spectrophotometer following the standard
_ methods given by Jackson (1967). Fresh weight of kernel and weight
of oven dry copra were taken and moisture percent calculated.
In the oven dry copra total and reducing sugars, N, P, K, Ca, Mg,
S, Fe, Mn, Cu, and Zn were determined in the same way as for
nut water. Oil content in copra was estimated by ether percolatlon
method of Kartha et al. (1955).

RESULTS AND DISCUSSION

The results of nut water analysis are presented in Table 1 and
that of kernel in Table 2.

Nut Water
Volume

The volume of nut water was lnvarlably hlgher in the smh
month of development of the nut., At this stage the whole cavity
of the nut was found to be filled wyxth water. A significant posi-
tive correlation between the volume of nut water and the final
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copra weight was observed. The ‘r” value ranged from 0.79** for
6th month to 0.92** for the 10th month sample. This may be
because the volume of water is a measure of the cavity of the nut
and hence that of copra weight also. According to Mittal (1974)
the quantity of endosperm per seed and dimension of ovular cavity
are closely related. The highest quantity of water per nut was
observed in DX T palms.

Acidity

The nut water was highly acidic in the beginning, but later
the acidity gradually reduced as the nut matured and the pH was
about 6 at the fully matured stage. The reduction in acidity of
water with maturity of the nut is evident both from pH measure-
ment and titration with standard KOH solution. An observation
of Table 2 shows that there was a gradual increase in copra weight
and oil per cent coinciding with the reduction in acidity. The re-
duction in acidity may possibly be due to the removal of free fatty
acids, present in nut water, for oil synthesis in kernel.

Sugar content

The sugar concentration in the fourth month was found to
be very low. 'As a consequence of the low sugar concentration,
the water at this stage was not sweet. The sugar content gradually
increased to a maximum at the eighth month and then decreased.
Till the eighth month reducing sugars formed the major portion
of the total sugar content, but afterwards non-reducing sugar
predominated. The reduction in sugar content was also associated
with an increase 1n the oil percentage of the kernel. According
to Pandalai (1958) the fluctuations in quantity and quality of the
sugar content in the water and the quantity of water during ripen-
ing of the nut has very vital functions in the biosynthesis of fat
in kernel. Kartha and Narayanan (1956) reported that fat synthesis
starts at the seventh month when the sugar content is maximum
and then proceeds and ends at the twelth month.

Elemental compoesition

Nitrogen, P, K, Ca and Mg increased upto the eighth month
and then decreased. Pillai et al. (1959) also studied the major
nutrient composition of nut water and got a similar trend. Among
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the micronutrients Fe and Mn were highest during the sixth month,
remained unchanged upto the eighth month and then decresaed;
whereas Zn and Cu progressively decreased from sixth month.
The highest concentration of all the nutrients, except S, was at
the eighth month, the peak period of kernel deposition and oil
synthesis. Potassium was the dominant ion in nut water.

Kernel

Earlier reports by Kartha and Narayanan (1956) indicate
that kernel deposition starts at the seventh month. But a very
thin deposition of kernel was observed even in the sixth month
in all the nuts examined. Though, the weight of fresh kernel was
maximum during the tenth month, wieght of oven dry copra was
highest at the twelfth month. Moisture percentage decreased
gradually as the nut matured. Maximum copra content per nut
was in DxT palms—which could be expected from the volume
of the nut cavity also.

The sugar content decreased from about 8.89 in the eighth
month to 1.4% in the 12th month. The oil per cent during this
period increased from about 31 to 71.

Nitrogen, P, K, Ca, S, Fe and Mn concentrations in kernel
steadily increased with maturity, while Mg showed a reverse trend.
A similar trend for N, P, K, Ca and Mg was observed by Pillai
et al. (1959). The increase in sulphur concentration in copra with
maturity may be due to its increased need for the synthesis of oil.
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