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AB STRACT 

The di ff erent cultivars of 
coconut of Ma layan origin were 
evaluated for their physico-chemical 
characteristics at tender nut stage i.e., 
7-8 months of maturity. A sign ificant 
difference wa s recorded for weight of 
nut, length and breadth of nut, volume 
of water, pH, acidity and brix acid ratio . 
From the s tudy it was observed that 
the te nd er coconu t water can be kept 
fr esh without any adverse effect on its 
qu a lity for two months a t low 
temperature (3-4°C) . At ambient 
temperature (25-300C) it was found to 
ferment aft er 8-10 hours. Further, it 
can b e pres erved with po tassium 
metabisulphite (KMS) @ 600 ppm but 
for consumption the preserved water 
has to be heated upto boiling point to 
ex pel the S 02 pres en t in it . The 
processing a n d packin g of tender 
cocon u t water can be taken up on 
commercial scale as the Bay islands is 
a tour ist spot and tender coconuts are 
available in plenty. The farmers face 
problems to send the matured coconuts 
to mainland and the returns are not 
r emune rativ e. 

INTRODUCTION 

Coconu t (Cocos nucifera L.) is an 
important commercial plantation crop 
of the t ropical r egion and is mostly 
cu ltivate d for its matured nuts. It is 
bein g cultivated s in ce time 
immemorial as references are available 
in va r iou s literatures includ in g 

Ramayana. There are various disputes 
abou t its or igin . According to some 
reports it is possible that coconut had 
been cultivated in many parts of India 
and the climatic and geographical 
changes in du e course might h av e 
caused the confinement of coconut to 
coas t a l tracts in the country 
(Arvin dakshan, 1995). It is m ostly 
gr own in Southern st at es viz., Kerala, 
Karnataka , Tamilnadu , Andhra 
Pradesh , Maharashtra, Guj arat, 
Ori ssa, West Bengal and some North 
Eastern states. It covers an are a of 1.83 
m illion hectares with an a n n u a l 
production of abou t 12,952 million 
nuts (95-96). 

Andaman and Nicobar islands 
sit uated be tw een 10° 31' and 13° 42 ' 
North latitude and 92° 14' and 94° 16' 
East longitude in the South-East Bay 
of Ben gal, are having congeni al agro­
climatic conditions due to hot and 
humid tropics for the cultivation of 
coconut. It covers an area of abou t 
24, 746 hectar es with a n a n n u al 
production of 83 -85 million nuts 
(Anon., 1997).Although coconut comes 
up well in th ese islands, as th e distance 
from the mainland is abo ut 1200 km, 
it is difficult to transport the nuts. Due 
to uniqueness of th e beautiful islands 
these are becoming a popul ar tou ri st 
spots attracting lot ofvisitors every year. 

The coconut plantations in these 
islands are of Malayan origin . As the 
coconut in its t ender stage con tains 

pll 

soft and sweet water, it is impor tant La 

an alyse if for various physio-chemical of 
charac teri stic s so t h a t it ca n b e be 
harvested a t op timum ma turity for 

kl better quality of water. The water its elf 
is cool and refreshing contain ing liquid le 
endosperm rich in sugars, vitamin s and ( ~ 

minerals lik e potassium, sodium and W 

calcium . Several r eports are available V I 

for the analysis of the matu red nut bu t si 
at te nder nut stage the information is n~ 

s can ty. I n the present study the s1 
different cultivars of coconut were f 
evaluate d for their physico-ch emical hi 
characteristics at tender nut s tage. s 

MATERIALS AND METHODS 

The diffe rent cu lt iv ar s viz . a 
Malayan Yellow dwarf (Mym, Malayan b 
Orange dwart (MOm , Malayan Green I' 

dwarf (MGD), Dwart x Ta ll (DxT) and t 
Andaman Ta ll (AT) wer e h arvested 
from Sipighat Farm of Cen tr a l 
Agricultural Resear ch Instit u te, Port 
Blair. The nuts were of 7-8 months of 
maturity. The samples were taken 
randomly with ten re plications in each. 
The physical parameters observed by 
standard methods were nut weight 
(kg), length (ern) , breadth (em) volume 
of water (ml) and specific gr avity of 
water. The total soluble solids (TSS) 
were recorded with hand refractometer 
wh ereas acidity by ti tra ting a known 
volume of water with O.l NNaOH using 
ph enolphthal ein a s ind icator 
(Rangan n a, 1986). T he pH of the 
coconut water was determined with 
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digi tal pH m et er, T h e ex pe r imen tal 
datawere satistically analysed by using 
Random isecl Block Des ign (R. B.D ) 
outlined by Coc hran and Cox (1952). 
The tender coconut water was studied 
for its storage a t r oom ternper a tor (25­
30°C) and low tem pera tu re (3-4°C) in 
glass containers wit h a n d withou t 
preservative (KMS@oOOppm). 

Results and Discussion 

:J The physico-chemical characters 
ofdifferent tender coconu t wa ter have 
been pre sent ed in Table 1. The tota l 
weight ofthe coconut var ied from 1.315 
kg in MOD to 2.815 kg in AT. T h e 
length re co rd e d w a s t h e hi g h es t 
(21.02cl11) in DxT whereas the br ead th 
was maximu m (16.:31 em ) in AT. The 
volume of t h e wa t er v a ri e d 
significa ntly an d it wa s r ec or d ed 
maximu m (0'19 .0 rnl ) in Dx1'. 'I' h c 
specific gravity of wa ter and TSS were 
found to vary am ong different cult ivars 
but the vari ation was recorded as non­
ignifican t. T he h ighest br ix ac id ratio 

(20.73) was observed in MOD coconu t . 

From th e study it was found tha t 
although, the T ::>S of t he water is less 
but from the sen sory evalua t ion it 
revealed as good for consu m pt ion . Th e 
tender cocon u t s tored in glass bottles 
at room tempera t u r e wa s fou nd t o 
ferment after 8-10 h ou rs whereas at 
lowtempearture it remained fresh with 
good quality eve n aft e r two months. 
The water stor ed wit h KMS was a lso 
in excellent con d i t ion b u t due to 
presenc e of SO l the qu ality was no t 
good. 

The effect of m a t u r-ity on the 
chemical com p os i tion o f t e n d e r 
cocon u t (Cocos n.ucife ra L . v a l'. 
Arsikere 'I'all) water have been studied 
byChikkasubb ann n et al . (1990). It has 
been foun d that the te nder coconu t of 
7-8 mont hs m at u r ity was idea l for 
nutrition as well as for gett in g good 
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r eturns . From the stu dies car ried out 
by Srivatsa and Sankaran (1995), it has 
been reported that the tender cocon u t 
water ca n be packed in beverage ca ns 
of 200 m li350 ml capacity after hea ting 
for co m m e r cia l ster i li ty by n is in . 
Fu r t her, it h as been reported t hat 
about 200 million nu ts ar e h arves te d 
and consu med in ten der s tage. Te n der 
coconu t kernel is good for convalescing 
pa t ients . Addit ion of ascor bic ac id (r!) 

100 mgllOO g in cr ea s es th e 
accep tabi l i ty an d n u t.r iti ve va lu e . 
Addition of antioxidan t B.H.A (!I~ 0.02(}'r, 
was found to have beneficia l effect on 
t h e qu ality of t he produ ct d u r in g 
storage (Krish namu rthy, 1996). 

It h as righ tly been r epo r ted tha t 
th e water of tender coconu t is the finest 
dr ink in t he world and it is , no doub t , 
a va luabl e gift of nature to ma nkind. 
It not only qu enches th e th ir st bu t als o 
cures man 's most of the disease s and 
hel ps h im rega in h is los t health . It 
co nta in s gl ucos e , fr u c t os e and 
ca r bo hydr a te con ten t s, T he specific 
gravity of wa ter is less than that of 
plasma and hence easily digest ibl e. It 
helps purify urinary bladder. Further, 
it has been fou nd th a t th is wat er is a 
powerful medium for the produ cti on of 
an ti b io t ic ca ll e d oxy tet ra cycl in e 
com m onl y known as t e t racycline . It 
contains a n u m b er of nutri en t s 
incl uding pr otein , fats and mi ne r als 
like Na , K, Ca , Mg, Fe, Cu , P, S and 
chlorin e with ViC B Group and vitamin 
C (Nandakumar, 1995). 

F r om t he stu dy, it c a n b e 
co n clu de d that the processi n g an d 
pack ing of ten der coconut water, which 
is the most nutri ti ve drink, ca n be 
taken u p on a commercial scal e in 
An daman gr oup of islands whe re about 
10-20 per cent of harv est is being us ed 
as tender coconut and t he re st for nu t 
pur pose. According to a recent r epor t 
16 miner al wa ter bot tl e samples of 

va riou s fir ms m a r k e ted in Ma d r as 
were an alys ed for va r ious physico­
che mic al charac t e ri s t ic s a n d 
su r pri s in gly none of t h ese sam ples 
wer e havi ng 1he r equ ired composi tion. 
(Mu t h u k r i s h n n n et a i . , 19 9 7 ) 

Moreover, in these isla n ds m in era l 
wa ter bo t tl es a re being im po rted fr om 

the m ainl and, whi ch are not usefu l for 
drinking purpose, but are spo iling the 
fr agile ecosyst em du e to du m ping off 
of th e non -degr ad able plas t ic bottles . 
If a small pr ocessi ng u n it t akes up the 
packagi ng of tende r coconu t wa ter, it 
will not. on ly stop the dependence of 
th e is land s on th e m a in la n d f u r 
m in era l water hu t a lso the fa r mers will 
get. r emunerat ive r e t u r n s a n d t h e 
islan ders/to u ris ts wil l have refresh in g 
drin k. Th e farm ers arc no t getti ng good 
r e tu rns due t.o fil l' away d ist ance from 
the main la nd and ift he tender coconu t 
is used on u large scale tho problem of 
s e n ding the m a t.u r cd nu t s to the 
mainland will b e solved. 
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Table 1 : Physico-chemical chara c t ers of coconut samples 

Coconut 

Ch aract e r s 

Weight Len gth Breadt h Volu m e Specifi c TSS pH Acidity Bi-ix 
cultivar of nut (em) (em) of water gr avi ty (OB ) (% ) acid 

(kg) (rnl ) of w a t e r ratio 

MYD 1.930 17.28 14.98 404 .0 1.017 1.51 5.:3 3 0.105 14.38 

MOD 1.315 16.04 13.75 359.0 1.015 1.70 5.69 0.082 20.73 

MGD 1.770 17.96 14.68 315.5 1.023 1.60 5.29 0.115 13.91 

DXT 2.675 21.05 16.08 649.0 1.016 1.22 5.47 0.089 13.70 

AT 2.815 20.86 16.34 527.0 1.020 1.36 5.27 0.094 14.46 

C.D. at 5(f!, 0.555 1.46 1.43 106.65 NS NS 0.1:35 0.018 1.47 
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Method for' Early et ect i n of Sex in Papaya
 

P u ne-based resear~hers have 
developed a DNA-based method to 
distinguish between female and nla1e 
papaya plan ts at an early stage which 
can help papaya fa rmers . 

Sex of "dioecious" varieties of 
papaya - which are exte nsively grown 
in In dia for produc ing an en zyme 
called pap a in . us ed in fo od 
product i n - ca n not be identified 
fro m their appear ance init ially. 

The sex is revealed on ly after 
six to eight mon ths when the plants 
start floweri n g. I t affects far mers 
because t hey have to weed out excess 
of male plan ts , as on ly five pe r cen t 
of male plan ts in a field are sufficient 
for pollinat ion . 

Scien t is ts a t t he Nat ional 
Che mical Laboratory (NCL) have: 

devel op ed a m et h od bas ed on 
"decxy r ibo n ucl ic c a cid (D TA) 
m ar kers " by wh ich se x of papaya 
plants can be det ermined at t he one­
or t wo-m on th seedling st age. 'I'h is 
helps fa r mer s pla n t the r equ isi t e 
number of male and fem ale plants to 
maximise harvest . 

By cultivat ing male and female 
plan ts in a desired ratio, use of planting 
space, fer ti lizer and wat er could also 
be optim ized, P.E:. Ranjekar, head of 
bi och em ic al sciences and pl a n t 
mo lecular biology division at NeL, told 
P'I'L 

'I'h method heS beendeveloped 
by R anjel a r t oge t h er with nj a li 
Paras n is and Vid S. Gup ta.L 

DNA is iso la t ed fro m the 
nucleus of papaya leaf cells and broken 
into pieces b. using an enzyme called 

restri ction enzyeme which digest, the 
DNA into fragments , Ra njekar said . 

The D NA fr agments a r e 
am plified using polymerase chain 
reac tion (peR) techniqu e and then 
visu alised by staini ng methods. 

After amplification, a specific 
DNA fragcm cn tis seen only in male 
plan ts t hat helps ident ify th em. 

'1he lab- scale method needs to 
be sea led l\ p Co J' u s e by se ed 
companies an d papaya breeders. he 
said. . 

Earlier atte mpts to identify 
sex-specifi . differen ces in pa paya by 
compar ing biochem ical const ituen ts 
and extcnla l fea tu res had been 
unsuce ssful. 

Patents fur the method ha ve 
been filed , Ranjekar added. 

-P1'1 S cience Serri c« 
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