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Averrhoacarambola is an underutilized fruit crop. Its juice is rich in soluble sugar, vitamins, minerals,
dietary fibers, antioxidant compounds but low fat and cholesterol free contributing to our health benefits.
It has is sweet, slightly acidic, succulent and juicy with attractive pulp and unique aroma. Its juice is
cloudy with colloidal suspension, and green in colour. Its juice clarity is a determinant indicator for
consumer preference. The cloudiness can be handled by enzymatic depectinization. The application of
pectinolytic enzyme plays an important role in extraction and clarification of Averrhoacarambola juice.
The main purpose of this study was to achieve the best quality of Averrhoacarambola fruit juice by
application of pectinase treatment. This demonstration was performed at various pectinase ratios (0.075
%, 0.1%, 0.125 %, 0.15%, 0.175% v/v), incubation times (30, 45, 60, 75, 90 minutes), and incubation
temperatures (30, 33, 37, 40, 43°C). Optimal parameters were based on extraction yield (%), viscosity
(cP), turbidity (NTU), soluble dry matter (°Brix), titrable acidity (g/100 ml). Our results proved that
pectinase concentration, incubation time and temperature had significant influence to yield, viscosity,
turbidity, soluble dry matter with an exception of titrable acidity. The recommened parameters of
enzymatic treatment to clarify Averrhoacarambola juice were 0.15% pectinase, 75 minutes at 37°C of
incubation.
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INTRODUCTION

Averrhoa carambola is one of the most
popular tropical fruits in Vietham. It has different
shapes from oblong to ellipsoid (Siti et al., 2008).
Its quickly perishable during storage under
ambient temperature (Elizabeth et al., 2017). It is
a potential source of raw material for processing
into fruit juice to enhance its economic value.
Averrhoa carambola fruit juice is naturally cloudy
by a huge amount of polysaccharides (pectin,
cellulose, hemicelluloses, lignin and starch),
proteins, tannins and metals (Vaillant et al., 2001).
Pectin is a methoxylatedgalacturonic acid polymer
providing integrity and rigidity to the plant tissues
(Praveen and Suneetha, 2016). Pectin has been
categorized as either soluble or insoluble fibre.

The high concentration of pectin leads to colloid
formation. It's the main reason causing turbidity
during fruit juice production. It's very difficult to
filter this juice to an acceptable clarity by
traditional filtration (Harsh et al., 2014). Removal
of pectin is an essential step in fruit juice
processing. Pectinase has been widely exploited
in fruit industry for juice extraction and clarification
(Sobini et al., 2018; Cocok et al., 2017). It can
successfully degrade pectin through hydrolysis
mechanism. The pectinase hydrolyzes pectin to
form pectin-protein complexes to flocculate.
Pectinase treatment increases extraction yield,
reducing sugars, soluble dry matter, galacturonic
acid and titrable acidity while lowering viscosity
and pectin content of the juice (Harsh et al,
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2014). Higher clarity, more concentrated flavour
and colour in Averrhoacarambola juice through
using commercial enzyme could be noticed
apparently (Kaur et al., 2004; Abdullah et al.,
2007). Enzyme  concentration, incubation
temperature and incubation time are three
important physicochemical factors affecting to
enzyme activity (Lee et al., 2006; Sin et al., 2006;
Aponso et al.,, 2017). Objective of our study
focused on various variables such as pectinase
concentrations, incubation times, and incubation
temperatures to obtain the best quality of
Averrhoa carambola fruit juice.

MATERIALS AND METHODS

Material

Averrhoa carambola fruitswere collected in
SocTrang province, Vietham. After collecting, they
must be kept in dry cool place and quickly
conveyed to laboratory for experiments. They
were subjected to washing, peeling, de-seedling,
blending, filtering and enzymatic treatment.
Pectinase enzyme (Pectinex Ultra SP-L) was
bought from Novozymes Switzerland.

Researching method

Averrhoa carambola juice was treated by
different pectinase concentrations (0.075 %,
0.1%, 0.125 %, 0.15%, 0.175% v/v), incubation
times (30, 45, 60, 75, 90 minutes), and incubation
temperatures (30, 33, 37, 40, 43°C). The treated
juice was heated at 95°C for 3 minutes to
deactivate pectinase. The juice was then
centrifugated at 4000 rpm for 5 minutes to collect
supernatant. The supernatant was then filtered to
get clear fruit juice. Optimal parameters were
based on extraction yield (%), viscosity (cP),

turbidity (NTU), soluble dry matter (°Brix), titrable
acidity (g/100 ml).

Physico-chemical analysis

Yield(%) was evaluated as percentage of the
clarified juice achieved based on the initial fruit
pulp.Turbidity (NTU) of juice was determined
using a portable Turbidimeter. Viscosity (cP) of
juice was determined using a Brookfield
viscometer. Titratable acidity (g/100mL) was
determined by titration with 0.1 NaOH and 1 mL of
phenolphthalein indicator until pink color. Total
soluble solid (°Brix) was measured by
refractometer.

Statistical analysis

The experiments were run in triplicate with
three different lots of samples. The data were
presented as meanzstandard deviation. Statistical
analysis was performed by the Statgraphics
Centurion version XVI.

RESULTSAND DISCUSSION

Yield (%) as well as soluble dry matter (°Brix)
of Averrhoa carambola juice increased when
increasing  pectinase concentration  0.15%,
incubation time 75 minutes at 37°C (see table 1-
3). Increase in pectinase concentration and
incubation time might decrease the turbidity of the
Averrhoa carambola juice. The turbidity of the
Averrhoa carambola juice decreased dramatically
when pectinase concentration and incubation time
increased (see table 1 and 2). The lowest turbidity
was noticed at incubation temperature 37°C (table
3). The viscosity of Averrhoa carambola juice
decreased as the pectinase concentration and
incubation time increasing as depicted in table 1
and 2. Optimal incubation temperature was
recoreded at 37°C (table 3).

Table 1: Effect of pectinase concentrations to physico-chemical quality of Averrhoa carambola

juice
Pectinase (%) 0.075 0.100 0.125 0.150 0.175
Yield (%) 42.38+0.01° 53.21+0.00° 54.62+0.022 56.01+0.03? 56.12+0.012
Turbidity (NTU) 97+12 56+2P 40+0b¢ 28+3¢ 2621°
Viscosity (cP) 1.96+0.032 1.90+0.012P 1.82+0.00° 1.71+0.02°¢ 1.58+0.03¢
Soluble dry matter (°Brix) 24.17+0.03° 24.54+0.00b° 24.97+0.02° 25.43+0.012b 25.79+0.002
Titratable acidity (g/100mL) 1.05+0.022 1.04+0.012 1.03+0.002 1.02+0.032 1.03+0.002

Note: the values were expressed as the mean of three repetitions; the same characters (denoted above),
the difference between them was not significant (a = 5%).
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Table 2: Effect of incubation time (minutes) to physico-chemical quality of Averrhoa carambola

juice
Incubation time (minutes) 30 45 60 75 90
Yield (%) 56.01+0.03¢ 57.36+0.02¢ 58.72+0.01° 59.45+0.02% | 60.27+0.032
Turbidity (NTU) 28+32 244180 21+2° 15+1b° 12+0°
Viscosity (cP) 1.71+0.022 1.62+0.03% 1.54+0.01° 1.46+0.00%° 1.40+0.01°
Soluble dry matter (°Brix) 25.4340.01° 26.02+0.02¢ 26.43+0.03° 26.84+0.02% | 26.97+0.012
Titratable acidity 1.024+0.032 1.04+0.002 1.05+0.012 1.05+0.012 1.06+0.022
(g/100mL)

Note: the values were expressed as the mean of three repetitions; the same characters (denoted above),
the difference between them was not significant (a = 5%).

Table 3: Effect of incubation temperature (°C) to physico-chemical quality of Averrhoa carambola

juice
Incubation temperature (°C) 30 33 37 40 43
Yield (%) 59.45+0.02¢ 60.72+0.03 | 62.54+0.022 61.93+0.01% | 61.34+0.00°
Turbidity (NTU) 15+13 11+2P 8+1° 9+2bc 13+18b
Viscosity (cP) 1.46+0.002 1.32+0.01° 1.21+0.03¢ 1.27+0.03%° 1.39+0.022°
Soluble dry matter (°Brix) 26.84+0.02° 27.13+0.00%¢ | 29.07+0.022 28.69+0.01% | 27.93+0.00°
Titratable acidity (g/100mL) 1.05+0.012 1.02+0.03? 1.00+0.002 1.04+0.002 1.07+0.03?

Note: the values were expressed as the mean of three repetitions; the same characters (denoted above),
the difference between them was not significant (a = 5%).

Under enzymatic treatment, the hydrolysis of
pectin caused a reduction of water holding
capacity. Free water was released to the juice and
its viscosity was reduced (Siti et al. 2008).
Averrhoacarambola juice with lower viscosity was
highly preferable in the enzymatic clarification (Sin
et al., 2006). Pectinase decomposed pectin
resulting to lower viscosity and cluster formation,
therefore facilitating the suspended removeal
centrifugation or filtration (lvana et al., 2011).
There was not significant difference of titratable
acidity  (g/100mL) in spite of pectinase
concentration, incubation time and temperature
(table 1-3). Our data were similar to other findings.
Abdullah et al. (2007) reported that 0.10% of
pectinase at 30°C for 20 min revealed significant
modification to the clarified juice. In another
report, Siti et al. (2008) concluded that 0.01%
pectinase at 30 minutes of in 30°C were optimal
for clarifying Averrhoacarambola juice.

CONCLUSION

A limitation on the consumption of exotic
Averrhoacarambola fruit is owing to its perishable
nature. It's normally processed into fruit juice as
an instant drink. The high concentration of pectin
creates colloid formation which is responsible for
the main problems during the processing of clear
Averrhoacarambola fruit juice. Pectin degradation
of Averrhoacarambola fruit juice through the

application of pectinase has been proven as an
efficient alternative to minimize turbidity. The
resulting juice will have lower viscosity and
minimal amount of pectin suitable for further
filtration. In this research, we have successfully
demonstrated that the cloudiness of
Averrhoacarambola juice could be effectively
removed by enzymatic depectinization.

CONFLICT OF INTEREST
The authors declared that present study was
performed in absence of any conflict of interest.

ACKNOWLEGEMENT

We acknowledge the financial support for the
publication provided by Ho Chi Minh City Open
University, Vietnam.

AUTHOR CONTRIBUTIONS
Minh  Phuoc  Nguyen arranged
experiments and also wrote the manuscript.

the

Copyrights: © 2020@ author (s).

This is an open access article distributed under the
terms of the Creative Commons Attribution License
(CC BY 4.0), which permits unrestricted use,
distribution, and reproduction in any medium,
provided the original author(s) and source are
credited and that the original publication in this

Bioscience Research, 2020 volume 17(3): 1854-1857

journal is cited, in accordance with accepted
academic practice. No use, distribution or
1856


https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

Minh Phuoc Nguyen

Effectiveness of Pectinolytic Treatment on Clarification of Averrhoa carambola Juice

reproduction is permitted which does not comply
with these terms.

REFERENCES
Abdullah LAG, Sulaiman NM, Aroua MK, Noor
MMMJ (2007). Response surface

optimization of conditions for clarification of
Averrhoacarambola fruit juice wusing a
commercial enzyme.Journal of Food
Engineering 81: 65-71.

Aponso M, Marapana U, Manawaduge R (2017).
Process optimization of pectinase enzyme
aided clarification of israel blue (Vitisvinifera
L.) grape juice. European Journal of
Academic Essays 4: 165 -174.

Cocok Ana Maryani B, Fahrurrozi, AnjaMeryandini
(2017). Pectinase production and clarification
treatments of apple (Malusdomestica)
juice.AnnalesBogorienses 21: 63-68.

Elizabeth Murillo, Juan Guillermo Aristizabal,
Walter Murillo, Albert Ibarz, JonhJairo
Méndez and José Fernando Solanilla
(2017).Preliminary characterization of the
enzyme polyphenol oxidase and rheological
behavior from Averrhoacarambola
juice.Rev.Fac.Nac.Agron. 70: 8099-8113.

Harsh PS, Hiral P, Sugandha S (2014). Enzymatic
extraction and clarification of juice from
various fruits -A review.Trends in Post
HarvestTechnology 2: 1-14.

IvanaGreiceSandri, RoseleiClaudete Fontana,
DéboraMenimBarfknecht, Mauricio Moura da
Silveira (2011).Clarification of fruit juices by
fungal pectinases.LWT - Food Science and
Technology 44: 2217-2222.

Kaur G, Kumar S, Satyanarayana T (2004).
Production, characterization and application
of a thermostablepolygalacturonase of a
thermophilicmoulSporotrichumTermophile.Bi
oresource Technology 94: 239-243.

Lee WC, Yusof S, Hamid NSA, Baharin BS
(2006). Optimizing conditions for enzymatic
clarification of banana juice using response
surface methodology (RSM).Journal of Food
Engineering 73: 55-63.

Praveen Kumar G and Suneetha V (2016).
Microbial pectinases: Wonderful enzymes in
fruit juice clarification. International Journal of
MediPharm Research 2: 119-127.

Sin HN, Yusof S, Hamid NSA, Rahman RA
(2006). Optimization of enzymatic
clarification of sapodilla juice using response
surface  methodology.Journal of Food
Engineering 73: 313-319.

SitiMazlina MK, Abdul Ghani LA, NurAliaa AR,
SitiAslina H, Rozita O (2008). Comparison on
optimization of star fruit juice using RSM
between two Malaysian star fruit varieties
(B11 and B10).Pertanika J. Sci. Technol. 16:
1-13.

Sobini N, Wickramasinghe |, Subajini M (2018).
Process optimization of pectinase enzyme in
Palmyrah fruit pulp for
clarification.International Journal of Food
Science and Nutrition 3: 178-181.

Vaillant F, Millan A, Dornier M, Decloux M,
Reynes M (2001). Strategy for economical
optimisation of the clarification of pulpy fruit
juices using crossflow microfiltration. Journal
of Food Engineering 48: 83-90.

Bioscience Research, 2020 volume 17(3): 1854-1857

1857



