Coconut water processing using ultrafiltration and pasteurization
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ABSTRACT

Green coconut water is traditionally consumed frelétected from the fruit at production regions.olmier to
allow its consumption in other regions, its indigization demands a conservation process ableaiatain

its physic-chemical and sensory characteristicste®aization is the main technique used for bewerag
preservation and microbiological safety. On theeotkide, membrane technology has been studied for
conservation of beverages, due to their low tentpeggrocess conditions. The objective of this gtwds to
evaluate the ultrafiltration and pasteurizationgesses for conservation of coconut water regariedresh
product characteristics. Fresh coconut water waglieed from the local market in Rio de Janeiro city
immediately after extraction and cold to°C5 Ultrafiltration was conducted in a plate andniea unit
composed of 20 kDa membranes. Process was camieat & bar and £&. Permeate flux was measured
along the process. Pasteurization was performeal imbular pasteurizer at €6 for 20 s. Samples were
collected for determination of physic-chemical paegers, microbiological quality and sensory acdaifitg.
Average permeate flux in ultrafiltration was 13 inh Both processes were effective for reducing enzyme
activity although decreasing total phenolics antlitde solids. Acidity and pH of processed watergeve
similar to fresh one. Microbiological analyses hatewn that both processes provided safe prodOctshe
other side, there was a significant differencehim acceptability of ultrafiltered water in relatitmthe fresh
one. The obtained results indicate that both psEsnay be adequate for processing coconut water,
although they need to be optimized regarding themsory characteristics.
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INTRODUCTION

Green coconut water is a very pleasant drink, hswalnsumed fresh at production regions as alorg th
Brazilian coast and many urban cities. It is tiadilly consumed directed from the fruit althoudtist
practice presents some barriers related to tratedjior and storage of the fruits. As the water espnts just
25% of the fruit weight to discard the coconut waststill a problem in the cities [1, 2].

It is a product of high consumption in Brazil ahat begins to have an international demand duis &ppeal
as healthy and salt replenishing. Its sweet arrthgent flavor is also attractive to consumers.

The use of adequate processes for conserving cbewstier make possible to extend its shelf-life and,
consequently, to optimize the fruit use; it caroatsntribute to formalize its commercialization aredluce
the intermediate actors that make the product regpensive; besides of contributing to job genenatind

to improve the green coconut agribusiness.

In this way, the aim of the coconut water indusita&ion must be to extending the shelf-life pressy their
characteristics and facilitating their consumptian of the producers regions.

The green coconut water naturally contains oxigaémzymes in its composition. The water insidefthig

is sterile but when it is extracted and exposeditcoxygen it becomes subjected to oxidation besiofe
microbial contamination.

Currently, pasteurization is the main techniquedufee beverage preservation and microbiologicaésaf
Some studies have been made to evaluate the effgoasteurization conditions on the inactivation of
oxidative enzymes, peroxidase and polyphenoloxidasmconut water as it has already been veriffed t
activity of thermal resistant enzymes in such pobd8, 4, 5].

Therefore, it is important to establish a preséovaprocess that does not present a negative effeche
composition and sensory characteristics of cocaratér. In this sense, membrane technology is patgnt
attractive due to their mild processing conditiokghen using ultrafiltration membranes, the permeate



fraction can be considered as cold pasteurizedi@®onganisms are retained by the membrane [6]. UBse
of ultrafiltration for coconut water processing lmesen successfully done [7].

In the present study the objective is to compatafiltration and pasteurization processes conogriihe
preservation of coconut water regarding the fresllyct characteristics.

MATERIALS & METHODS

Raw material
Fresh green coconut water.

Experimental procedure

Fresh coconut water was acquired from the localketain Rio de Janeiro city. The coconut water was
extracted, immediately cold to 45 and then filtered for removal of suspended soldembrane process
was conducted in semi-pilot scale in a plate aadné& ultrafiltration unit composed of 20 kDa flatsh
membranes. Process was carried out in batch modepar and 1%. The permeate flux was measured
along the process. Pasteurization was performedtirbular pasteurizer at 96 for 20 s. Samples of fresh,
ultrafiltered and pasteurized coconut water werkected for the determination of physico-chemicaba
biochemical parameters, microbiological quality aedsory acceptability.

Analytical methods

Soluble solids content, pH and acidity were deteadiin the three samples according to AOAC [8].al ot
phenolic compounds were determined by the Folire@lieu assay proposed by Singleton and Rossi [#. T
results were expressed in mg of gallic acid/100gamfhple.

The polyphenoloxidase and peroxidase enzymativigctvas measured following the method proposed by
Campos [5] and adapted by Abreu & Faria [4], ustatecol for the polyphenoloxidase determination and
guaiacol and hydrogen peroxyde for peroxidase. @mt of enzyme activity means a 0,001 variation of
absorbance per minute per mL of sample.

Microbiological parameters of coliforms at°€5 Salmonella detection, mold and yeast and psicrotrophyc
bacteria counting were determined according to AFHHA.

The sensory evaluation was carried out in the Sgnkaboratory of Embrapa Food Technology. The
subjects were recruited from students and workens fadministrative and technical staff of Embrapd a
selected according to their liking and consumpfi@guency of coconut water. They should drink caton
water at least “once in a while”, being that appmately 23% of them presented frequency of consianpt
of one or more times a week. Consumers (80) ewdutiie three samples regarding to “overall liking”
acceptability on a hybrid hedonic scale, varyiranfrO-disliked extremely to 10-liked extremely [1They
were 42 women and 38 men, and their ages rangedlymzétween 18 and 45 years. The samples were
monadically served at refrigeration temperature2(€, codified with 3 digit numbers in individuabbths
under white light. The presentation order folloveedalanced complete block design. For the accdipyabi
test, the samples were presented to consumers paoied by water for cleaning the palate. Statiktica
analysis were performed by ANOVA and significantfeliences among samples were assessed using the
Fisher (LSD) test (p<0.05) in XLSTAT software.

RESULTS & DISCUSSION

Average permeate flux in the ultrafiltration prosiag of coconut water was 13 L/Anin the same range of
previous works conducted in a similar equipment Pgrmeate flux behavior is shown in Figure 1 wtieise
possible to observe its stabilization after few utéis of processing.

The physico-chemical data are presented in Table 1.

Acidity, pH and soluble solids content of ultradiled and pasteurized waters were very close, lveirified

a small reduction in soluble solids when compatmdresh coconut water. The soluble solids redactio
ultrafiltered water (10%) is in the same range reff sugars reduction verified by Reddy et al. [12w
filtered coconut water in a 0.2 pm cellulose nératicrofiltration membrane.

It can be observed that ultrafiltration and pasgation were both effective for reducing the enzyawévity
of coconut water although decreasing total pheaolitie enzyme activity reduction after a heat ssicg
has been reported by other authors [3, 13] althoinghpresence of residual isoenzymes with thermal
resistance could interfere in the product staltitira



Microbiological analyses have shown that both psses provided safe products with coliforms dCAEss
than 3 MPN/g, absence 8&lmonella spp. in 25 g and counting of psicrotrophyc baatéess than 1.0 x 10
CFU/g and mold and yeast , attending the Brazilegislation requirements for processed coconut wate
[14].
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Figure 1. Permeate flux of coconut water during ultrafilioatin 20 kDa polymeric membranes.

Table 1. Characteristics of fresh, ultrafiltered and pastmdicoconut water

Par ameter/Sample Fresh Ultrafiltered Pasteurized
Soluble solids'Brix) 5.6 5.0 5.2

pH 4.89 4.86 4.89
Acidity (g/100g) 0.06 0.05 0.05
Total phenolics (mg/100g) 3.65 1.09 1.33
Peroxidase activity (U/mL) 0.320 0.002 0.002
Polyphenoloxidase activity (U/mL) 0.649 0.026 0.026

After consumers’ evaluation, a good acceptancer(tiv€8%) was observed for all coconut water sample
However, there was a significant difference in dleeeptability of ultrafiltered water in relation tiee other
ones. Figure 2 shows that the frequency of acceptanores (scores > 5.0) for “overall liking” ot$h
coconut water was higher than those obtained foiptsteurized and ultrafiltered coconut water. fgseilts
show that 69%, 88% and 90% of the consumers likedfiltered, pasteurized and fresh coconut water,
respectively. In addition, the fresh and pastedrizeconut water was preferred to the ultrafiltemesd,
showing significant difference (p <0.05) betweea ¢ffiobal averages (Table 2).

The greater acceptance for the fresh coconut watgr be linked to how the participants usually consu
coconut water. Approximately 15% of the consumeiisl $hat they consume coconut water at cafeterias,
27% at home and 81% outdoors (beaches, parks, leéing mainly consumers of fresh (fruit) coconuattev
(96%) against 20% and 12% of UHT (Ultra High Tenagpere) processed and pasteurized (and cold) ones,
respectively. In a study of conservation of greeconiut water by membrane filtration, Magalhdesl.efra
showed that 94% of the consumers who tasted thafilidred coconut water liked the product. However
there was no directly comparison with fresh cocowater. Nogueira et al. [15] verified the preferenc
among three commercial UHT processed and freshnedagater, concluding that the fresh one had greate
acceptance by consumers. The obtained resultssmibrk probably indicate that the reduction ofuibé
solids, total phenolic and other compounds in filtemed water may cause its loss of flavor, desieg its
acceptability scores.
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Figure 2. Frequency (%) of hedonic scores for fresh, pagtedrand ultrafiltered coconut water.

Table 2. Average acceptance scores for coconut water

Sample Overall liking
Fresh 8.1a
Pasteurized 7.7a
Ultrafiltered 6.5b

Different letters within column indicates signifita(p<0.05) differences on Fisher (LSD) test

CONCLUSION

The obtained results indicate that both processag Ime adequate for processing coconut water, ajthou
ultrafiltration needs to be optimized regardingetfect on sensory characteristics of the product.
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