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,Abstract utilized to manufacture commercially Materials and methods 

ALbstudy was conducted on the coconut 
:ah?lasrn available st Coconut Research 
20.:;3n, Veppankulam, Tamil Nadu 
_^:dtural University to identify varieties 

: i o r  in tendernut water. Screening of 
,genotypes in cococut for tendernut 
,ir revealed that volume of tendernut 
.or was maximum in 6th month aged 
??I nut in t,all, while it was maximum 
'month in dwarf. The highest volume 
35.4 ml was recorded in San Rarnon of 
variety as against 415.6 ml in 

important products such a s  vinegar, 
soft drink, wine and nata-de-coco. 
High quality wine with good aroma 
could b e  prepared by fermenting 
coconut water. Lactic acid (2-hydroxy 
propionic acid) can be produced from 
concentrated coconut water.  The 
extract from coconut water is used in 
tissue culture media. Coconut water 
can be effectively utilized as  a natural 
floral preservative for lengthening the 

A total number of forty cultivars 
mtiintained in the germplasm garden 
at Coconut Research Station, Tamil 
Nadu Agricultural University, 
Veppankulam w a s  involved in the  
study. The nuts with 5 to 7 months 
maturity were harvested from each 
variety and five samples were taken at 
random from each variety with three 
replications. The physical parameters 
observed bv standard methods were 

*?abondam of dwarf variety. A linear vase life of Cut f l o ~ e r s .  In Philippines volume of water (rnl) and weight of 
observed between age non-alcoholic beverages from COCOnUt solid endosperm (g). The biochemical iincrease of todal sugars. The dwarf 

:?;yhad more of total sugars (4.9%) than water ,  either carbonated On observations such as the total sugars 
:;d1(4,OY/o) irrespective of month of test. norlcarbonated, naturally or artificially were estimated following the Phenol 

potassium content of tender nut flavoured, are manufactured. The Sulphuric Method of Dubois et a1 (1951) 
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arly decreased when age of the 
;ed for both tall and dwarf. The 
urn content of tendernut water 
when the age of tendernut also 
The sodium content of tall was 

Ian the dwarf. Among the 
Zanzibar and West Coast in tall 
wghat Orange and Malayan 
dwarf are found to be superior 
mt water. 

Introduction 

r coconut water is one of the 
t d r i n ~ s  in the world. Sugars 
mportant constituent of the 
The sugars  a n d  mineral 
ents are at tr ibuted to  i t s  
taste of the water. Tender 
?rater is mainly used as  a thirst 
ng soft drink. Besides, a 
3f value added products are 
epared from coconut water. 
162) reported that tne water is 
cooling human body and to 
)rickly heat and summer boils. 
- matured coconut can  be  

therapeutic properties of tender  
coconut water made i t s  usage a s  
remedy for a lot of ailments 
(Nandakumar, 1995). Hegde (1995) 
detailed t h e  preparation of 
bioconfectionaries like bio-burfi and 
bio-sweet by em.plcying a bacterium 
biosynthesizirig pure cellulose grown 
in coconut water. The composition of 
coconut water varies depending on the 
variety, maturity of the nut, condition 
of the soil m d  climatic condition. The 
major chemical constituents of coconut 
water are sugars and minerals and 
minor ones are fst, proteins and other 
nitrogenous substances. 

The cult ivars having higher  
volume of water, sugar content, lower 
potassium and sodiuni are suitable 
for tender coconut. In the present 
s tudy  t h e  different cul t ivars  of 
coconut were  evaluated f ~ r  their 
physico-chemical characteristics at 
tender nut stage. 

and recorded in g1100 ml. And the 
reducing sugars by Copper Reagent 
Ammonium Molybdate method 
(Somogyi; 1952) and recorded in g/100 
ml. The pH of the coconut water was 
determined with digital pH meter. The 
potassium and sodium were estimated 
by using a Flame Photometer (Jackson, 
1973) and its content recorded in ppm. 
The tender coconut water and meat 
was evaluated organoleptically by a 
panel of 5 judges and rating was done 
in 1-9 scale. The experimental data 
collected were statistically analysed 
adopting methods proposed by Panse 
and Sukatme (1967). 

Results and Discussion 

The mean performance of different 
physico and biochemical characters of 
forty coconut varieties/cultivars 
exhibited wide range of variation (Table 
1) .  The main attributing characters for 
tendernut are volume of nut water, total 
sugars, reducing sugars, potassium 

rdinator, AICRP on Palm.?(lC.M?, GPCRI, Kasaragod 671 124, Kerala. 



Table I .  Biochemical constituents of tender water in coconut varieties/cprltivars 635.4 (Sari Ramon). The total sugars 

L 

The effect of maturity on the fi 
physico-chemical characters of tender r' 
coconut was studied to decide proper c 
s t age  of harvest. The age of the a 
tendernut is very important to decide r 
the quality of tender coconut water, c 
The selected eight genotypes (based s 
on total volume, pH, total sugars and t 
organoleptic score) were subjected to i 
further evaluation to decide proper age r 
of the tender coconut. i 

are the main constituent of nut water 
responsible for the sweet taste ana 
showed significant difference among / 
the varieties/cultivars. The total sugar I 

I 
was the highest in COD (6.2%) followed t 
by MOD (6.0%), while it was the loxvest / 

The volume of the tender cocond-1 
i 

water was maximum in 6 months a ~ e d  
tender coconut in tall, while ~t was r 

s maximum in 7th month m dwarf (Table 

2). The highest volume of 410.6 ni in ' 
Cochin China and 362.3 mlin JawaGlari: L 
was seen in tall during 6th month as 
against 290.6 rnl and less m rest of the 

1 

cultioars. Maximum volume of water ir. 1 
6 months old nuts has been reported by I 

I 
many workers (Srivatsa et a] . ,  1998 
Karnala Dew and Velayutham, 1978 and I 
Jaydakshmi et al, 1998). 1nbothtalla:id I 

in Seychelles (3.8%). High total sugar 
content for COD and MOD has also , 
been reported by Dhamodaran et a/ 
1993 and Ratnambal, 1999. The pHo! 
the tendernut water ranged from 5 1 
(CGD and Kenya) to 5.7 (Laccad:ve 
Micro). The solid endosperm 
w a s  highest  in Andaman Glant 

(207.79). The highest organoleptic 
score of 8.2 was recorded by COD for' 

and sodium content. These attributing character in t h e  consumer's dwarf, a linear trend was seenbetweer ( 
characters are considered for t h e  acceptability and  cultivator's the age increase and increase of total 
screening of tender coconut. preference. The nut water should not sugars. The dwarf had more of total ( 

be less than 250 ml per nut. In the sugars (4.9) thantall (4.0) irrespectlveof i 
In tender coconut, volume of nut present study the  volume of water month of test. Solid endosperm ivnr 1 

water  i s  a n  important economic ranged from 105 ml (Sevvilaneer) to totally absent indwarfs inthmonthana 

1 

I 
tendernut water  and 7.8 for solld i 
endosperm by varieties Thailand and 
COD. n 



tar hble 2. Changes in nut water volume and total sugars during 
development of coconut 

111 
y absent in tall too. In both tall and The pH of tender coconut water 
ianincreasingtrendwasobserved linearly increased when  age  of 

11,iducing sugars. However, the tendernut  increased (Table  3). 
l a g  sugars content was higher in However, it was between 4.5 to 5,2 in 
,d(2.8) thantall (2.6) irrespective of both tall and dwarf. The mean 
h COD recorded higher value for potassium content of tendernut water 
d mng sugar in all age groups. The linearly decreased when age of the nut 

nth mont -ti 

(3100 ppm) at 6th and 7th month nuts, 

The mean sodium content of 
tendernut water increased when age 
of tendernut also increased. The 
sodium content of tall was higher than 
dwarf as in potassium. The sodium 
content was between 19.7 ppm and 
33.1 ppm for tall and 16.2 ppm and 18.6 
ppm in dwarf during 7th month. Tall 
variety Zanzibar recorded the highest 
sodium content in all age groups. In a 
similar s tudy conducted by 
Jayalakshmi e t  a l . ,  (1988) it wa 
reported that the potassium was the 
highest in the water of the 6 months 
old nut and its content decreased on 
maturation whereas sodium showed 
an increase, 

&om the study, it can be concluded 
that  among the coconut varieties/ 
cultivars studied, Zanzibar and WCT in 
tall,  COD and MOD in dwarf are 
considered to be superior based on the 
volume of water, pH, total sugars, 
reducing sugars, potassium, sodium 
and organoleptic score fop tender 
caconut water and solid endosperm as 
a whole. The tender nuts of 6 to 7 
months old is best suited for drinking 
a s  a beverage since total sugar6 is 
highest during this stage besides 
maximum volume of water, 
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