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ABSTRACT - Utilization of water from dry coconuts
to produce long-life coconut water, using a 20%
mixture of green coconut water in order to reach the
quality standard demanded by Brazilian customers, has
been done since 2000. That is one more aternative for
the by products from Cocos nucifera L. processing
industries, introducing marketing advantages like:
better storage, longer shelf life, transportation, and
visual quality to the customer. Packed with ultrasonic
Swedish technology, coconut water has been already
commercialized in establishments in Southeastern
Brazil. In this work, carbohydrate contents of four

coconut water brands and the natural coconut water
were comparatively anayzed, and the contents of
fructose, glucose, sucrose, total sugars, and reducing
sugars were determined. The coconut water used in this
research was bought in Lavras, Minas Gerais St., as
well as the green coconut water, which was used as a
control. The statistical design was completely randomized,
and the trestments were five brands with five replicates.
The andyses were peformed in the Biochemistry
laboratory, of UFLA’s Chemistry Department. Two out of
four commercia brands, brands B and D, did not achieve
the quality standards cited in the literature.

INDEX TERMS: Cocos nucifera L., carbohydrates, fructose, sucrose, glucose.

TEORESDE GLICIDIOSEM QUATRO MARCAS
DE AGUA DE COCO

RESUMO - O aproveitamento da &gua de coco seco,
para a producdo de agua de coco longa-vida com uma
mistura de 20% de &gua de coco verde, para atingir o
padréo de qualidade exigido pelo consumidor brasile-
ro, vem sendo utilizado desde 2000. Trata-se de mais
uma alternativa para as inddstrias de processamento
dos produtos derivados dos frutos de Cocos nucifera L.,
apresentando vantagens mercadolégicas como: facili-
dade de estocagem, maior vida de prateleira, transporte
e exposicao ao consumidor. Embalada com tecnologia
sueca ultra-sbnica, ja esta sendo comercializada em es-
tabelecimentos de géneros aimenticios também na Re-
gido Sudeste do Brasil. Com este trabalho, analisou-se

comparativamente o teor de glicidios de quatro marcas
de &gua de coco, comparadas com 0 coco natural, de-
terminando frutose, glicose, sacarose, agUcares totais e
acUcares redutores. As aguas de coco sdo comerciaiza
das na regido de Lavras - Minas Gerais, bem como o
coco verde utilizado como controle. O delineamento
experimental utilizado foi o DIC, com os tratamentos
dispostos hum esquema Ccinco marcas e cinco repeti-
¢des. As andlises dos glicidios foram realizadas no la
boratério de Bioguimica do Departamento de Quimica
da Universidade Federal de Lavras. Das quatro marcas
estudadas, a marca B e D néo se encontra dentro dos
padrdes citados na literatura.

TERMOS PARA INDEXACAO: Agua de coco, carboidratos, frutose, glicose, sacarose.
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INTRODUCTION

The coconut is a tree from tropical countries,
originated and cultivated in the tropical zone and,
preferentially, on the coast and in islands Coconut
has several by products like sap, leaves, stem, roots
and mainly its fruits, from which several products of
domestic, commercial or industrial usage (Corteséo,
1956).

Cocos nucifera L. is from Arecaceae family and
Cocoineas tribe, it is a high stand palm tree, which can
reach 20-30m of height, the fruits are vulgarly known
as “cocos’, and they form a bunch or a composition of
fruitsin different stages of development.

The fruit contains, a bit before ripening, a whit-
ish liquid, of sweet flavor. Thisliquid is a pleasant and
refreshing dink, which is called “coconut water” and it
is widely consumed in tropical countries. This water is
flavorsome, sweet, slightly acid and very rich in phos-
phorus and potassium (Gomes, 1976).

The endosperm begins to form in the side of the
fruit that is opposite to the peduncle as a gel, and
spreads itself throughout the surface of the fruit. This
formation starts when the coconut is about 5 to 6
months old and is due to the sweet solution, which is
the coconut water. At 7 months, the endosperm devel-
ops in the entire inside of the fruit, and it is more con-
sistent. At 10 months, the endosperm is completely
ripe, and the endocarp or peel is dark and hard (Medina
et a., 1980 e Maia e Castro, 1985).

Besides the growth substances, the coconut wa-
ter has reducing sugars (glucose and laevulose) whose
concentration reaches 5% when the water is fully for-
med (Coste, 1969).

The coconut water presents a series of nutri-
tional and therapeutic properties, being a natural, acid
and sterile solution, which contains mineral salts, sug-
ars, vitamins, and proteins (Jayalekshmy et al., 1986),
besides growth factors and neutral fats.

Pandolina (1983) has verified that carbohy-
drates are the main constituents of coconut water,
and in the green coconut the greatest part is glucose
and fructose, while sucrose is the main one in ripe
coconuts.

Calvette et al. (2000) reported the huge
growth of the coconut water consumption lately. The
preference of the customer for this product is mainly
due to its sensory qualities, but the great search is
possibly related to the recovery of electrolytes,
which is attributed to its balanced composition. The
expansion of this market agrees with the possibility

of drinking a health, natural and efficiently distrib-
uted refreshment. The usage of different technolo-
gies, including the sterile bottling, has expanded
commercially, especially in regions where coconut is
not produced, mainly because of the easy transporta-
tion and storage on shelf for long periods. The pre-
sent research has evaluated the levels of total sugars,
reducing sugars, sucrose, glucose, and fructose by
calorimetric methods, of four coconut water brands,
considering that 3 are long-life (tetra-pak bag) and
one bottled, in the Biochemistry Laboratory of Uni-
versidade Federal de Lavras, aiming to evaluate the
nutritional quality.

MATERIAL AND METHODS

Material

The bottled coconut water was bought in stores
in Lavras, Minas Gerais, from February to Abril, 2001,
and received the following designations: A, B, C, D
and E, and E was coconut water ‘in natura’ (control).

Statistical analysis

The statistical determinations were done using
the completely randomized design, with 5 coconut we-
ter brands and 5 replicates, and they were performed in
the SANEST software (Zonta e Machado, 1991).

The methodologies of the chemical analyses
by colorimetric methods were

a) Extracted by Lane-Enyone methodology
(AOAC, 1992) and determined by Somogy’ s technique,
adapted by Nelson (1944). The readings were perfor-
med in VARIAN spectrophotometer, Cary 50, Simple
reads software. In order to perform the measurements it
was used 0,5 mL of extract without protein (1:100) to
get the reducing sugars, and 1,0 mL of extract without
protein for non-reducing sugars.

b) Anthrone methodology, cited by Dische
(1962). Using Anthrone in H,SO,4 13,8 M and addi-
tion of KOH 30%, it was possible to calculate the
level of fructose, analyzing the samples in VARIAN
spectrophotometer, Cary 50, Simple reads software.
The dilution of the coconut water was 1:100 and to
get the contents of sugars, 200 iL of the samples
were used.

¢) Glucose oxidase test — disaccharides to deter-
mine the contents of glucose of the samples, whose
amounts used were 100iL (Dahlquist, 1968).
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RESULTS AND DISCUSSION

The average vaues of total sugars were 2,7 to
6,4 g/100mL, with a significant difference, Tables 1
and 3; brand A had the highest (6,4 g/ 100mL), and E
the lowest (2,7 ¢/100mL). There was a significant diffe-
rence between the averages of reducing sugars from the
evaluated brands, which varied from 0,62 to 4,92
0/100mL, Tables 1 and 3. Brand B had the lowest |level
of reducing sugars (0,629/100mL), and brand A the hi-
ghest (4,97g/mL), similar to the control (E). Macidl et
al. (1992), studying a dwarf coconut from Pernambuco
in the 7" month of ripening, found 2,1 g/100mL for to-
tal sugars and 1,9 g/100mL for reducing sugars. Louis
(1977) studying coconuts from India and yellow semi-
giant cultivar in the 6™ stage of maturation has obtai-
ned the present values of total sugars: 5,07 g/100mL
and 6,19 ¢g/100mL, and the other 7 studied cultivars
have remained between 4,36 to 6,2 g/100mL. The level
of non-reducing sugars varied considerably between culti-
vars, from 0,04 to 1,68 ¢/100mL, and these results corro-
borate with the ones from this work, and it is possible to
perceive that the levels vary amid the different brands.

Fructose varied from 0,2% to 1,9%, brand A
presenting the highest value (1,9 g/100mL ) followed by
the control (E), and brand D had the lowest value (0,24

0/100mL), with a significant difference (Tables 1 and
3). Glucose presented significant difference among the
brands and varied from 0,4 to 2,3 g/100mL., being the
highest content observed in brand E (2,3 g/100mL) and
the lowest in brand D (0,4 ¢/100mL). For sucrose, there
was also a significant difference, in which the average
values ranged from 1,5 to 3,7 g/100mL (Tables 1 and
4). Brand B presented the greatest amount of sucrose
(3,7 9/2100mL) and C the smallest (1,5 g/100mL). Sre-
bernich (1998) determined sucrose, fructose and gluco-
se from the hybrid cultivar PB 121, which is the princi-
pal Brazilian material, and from the giant cultivar, na-
turally found on Brazilian beaches. The coconut water
from different fruits, of different years and stages, from
these cultivars had the values of fructose varying from
the 6" to the 10" month from 3,07% to 0,40%, the ones
of glucose from 2,37% to 0,68%, and of sucrose from
0,61% to 2,36%, being these results compatible with
the ones from this work, but with the levels of sucrose
from brand D (3,53 g/100mL) and B(3,69 g/mL) being
beyond those limits, what is possibly due to adulterati-
on, maybe because sucrose is a common and low cost
sugar.

According to Tables 1 and 2, the average values
of total sugars are compatible with the ones shown in
the package.

TABLE 1 — Average values of the levels of sugars analyzed by SANEST.

Reducing

Total Sugars Sugars Sucrose Glucose Fructose
Brand Somogy-Nelson Got Anthrone
A 6,42 4,97 2,14 1,52 191
B 4,51 0,62 3,69 0,42 0,36
C 2,7 1,0 1,56 0,56 04
D 4,97 1,25 3,53 04 0,24
E 3,42 4,95 1,79 2,3 1,38
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TABLE 2 — Nutritional facts from 100mL of coconut
water (package information from A, B, C and D).

Content A B C D
Energy Kcal 20 19 - 19
Proteins g 0,1 0,1 - 0,1
Carbohydrates(g) 5,5 5,0 - 50
Lipids (g) 0,05 0,05 - 0,05

TABLE 3 — Summary of the ANOVAS of levels of to-
tal sugars, reducing and non-reducing, from brands A,
B, C, D and E of coconut water.

Average Square

Causes of

variation GL Total Reducing
sugars sugars

Brands 4 12,9” 23"

Error 20 0,3 0,11

CV (%) 11,73 13,17

ns not significant at 5% by the F test
*Significant at 5% by the F test
** Highly significant at 1% by the F test

TABLE 4 — Summary of the ANOVAS of levels of su-
crose, fructose and glucose from brands A, B, C, D and
E of coconut water.

Causes of Average Square

variation GL

Sucrose  Glucose Fructose

Brands 4 65" 35" 27"
Error 20 0,18 0,04 0,03
CV (%) 16,61 19,96 20,21

ns not significant at 5% by the F test
*Significant at 5% by the F test
** Highly significant at 1% by the F test

CONCLUSION

Considering the sugar contents, brand A was
significantly equal to E (control).

Only brands B and D presented extremely high
sucrose level, what can indicate adulteration.
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