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Abstract

Cantaloupe is consumed worldwide thanks to its sweetness, juicy taste, pleasing flavor, and nutritional
value. It’s highly perishable under ambient condition if fresh consumption cannot move quickly. It’s
urgent to process this therapeutic fruit in industrial scale. In fact, it can be processed into different
products including functional juice. Clarity in fruit juices is desirable to make it useful in international
standard. Objective of this study focused on the effectiveness of various processing variables affecting to
cantaloupe juice turbidity and clarity. In our research, a mixture of pectinase and protease in different
concentration (0.03%:0.07%, 0.04%: 0.06%, 0.05%:0.05%, 0.06%:0.04%, 0.07%:0.03%), holding
temperature (26, 28, 30, 32, 34°C), holding time (45, 60, 75, 90, 105 min), pH (4.3, 4.5, 4.7, 4.9, 5.1),
agitation (250, 500, 750, 1000, 1250 rpm) were examined. Carotenoid (ug/g), flavonoid (g/L), turbidity
(NTU) and viscosity (cP) were key indicators to determine the optimal treatment. Our results showed
cantaloupe fruit juice would have the best carotenoid, flavonoid, clarity as well as viscosity by treatment
of pectinase: protease ratio concentration 0.06%: 0.04%, temperature 20°C in 75 min at pH 4.7 with
agitation 1000 rpm. Synergistic effect of the combined usage of pectinase and protease enzymes was
clearly demonstrated. From this finding, the added value of cantaloupe juice would be improved in
storage as well as commercial distribution without any worry about haze cloud.
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Introduction

Conventionally, immediate turbidity 1is Enzymatic reaction rate is increased by the

presumed to be caused by pectin, while
turbidity development during cold storage
(haze formation) is assumed to be due to
protein—phenol interactions [1, 2]. Pectinase
enzyme has been utilized to depectinize
various fruit juices including apple, orange,
mosambi, banana, lemon, mango, pineapple,
grape, guava, papaya and date syrup [3]. It
flocculates pectin by making its complex with
proteins, thereby, the resulting juice exhibits
lesser viscosity which ultimately enhances
the filtration, flavor and color. Partial
hydrolysis of the negatively charged coat
leads to the exposure of positively charged
surface and attraction between unlike
charged particles leads to flock formation
[4].The rate of enzymatic hydrolysis depends
on several physical-chemical factors such as
incubation time, temperature and enzyme
concentration [5]. The pectinase
concentration has an important effect on the
linear and the quadratic effects of clarity
because it is dependent on the enzyme.
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temperature, as well as the clarification rate,
as for the enzyme until it is below the
denaturation temperature [6].Gelatin is used
as fining agent during juice processing.
Gelatin forms gelatin-tannin complexes
thereby adding to clarification. dJuice
containing both gelatin and pectinase enzyme
was about 1.5- to 2-times more clarified in
same time of incubation as compared to that
containing enzyme alone [4]. The addition of
pectinases to the juice reduces its viscosity,
improving the press ability of the pulp,
disintegrating the jelly structure and
increasing the fruit juice yields [7].Enzymatic
degradation of fruit juice depends upon the
type of enzyme, incubation time, incubation
temperature, enzyme concentration,
agitation, pH and use of different enzyme
combinations [8]. Cantalpoue (Cucumis melo
L.), belongs to the Cucurbitaceae family, and
it 1s well recognized for culinary and
medicinal purposes [9]. The cantaloupe 1is
well recognized by its net-like slightly ribbed,
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gray-to-green or light brown  skin.
Cantaloupe 1s an excellent source of
phytonutrients such as carotenoid, flavonoid,
vitamin C, lutein, beta-cryptoxanthin and
zeaxanthin, microelements and other
bioactive compounds contributing to variety
of pharmaceutical properties such as
analgesic, anti-inflammatory, antioxidant,
antiulcer, anticancer, antimicrobial, diuretic,
and anti-diabetic, hepato-protective [10, 17].
Cantaloupe can be processed into various
forms such as juice, wine, fresh-cut, yogurt,
etc [18, 21]. There were not many studies
mentioned to combination of pectinase and
protease for clarification of fruit juice. A
significant and synergistic effect of the
combined use of pectinase and protease
enzymes in terms of turbidity and potential
haze formation of the pomegranate juice was
revealed [22].

One research developed a  tailored
pectinolytic and  proteolytic enzymatic
clarification process for pomegranate juice
[23]. Therefore, objective of this our study
penetrated on the effectiveness of various
processing variables such as pectinase and
protease  ratio  concentration, holding
temperature, holding time, pH, agitation that
were able to affect to some physico-chemical
charateristics of cantaloupe fruit juice.

Materials and Method
Material

Cantaloupe fruits were collected from Vinh
Long province, Vietnam. After collecting,
they must be quickly conveyed to laboratory
for experiments. They were subjected to
washing and treatment. The fruits were
peeled and pulped by a juice extractor and
seeds were discarded. Pulp (25 g) was mixed
with 50 mL distilled water and pectinase
enzyme in a 100 mL Erlenmeyer flask, placed
in an incubator. Different parameters of
pectinase:protease enzyme concentration
(0.03%:0.07%, 0.04%: 0.06%, 0.05%:0.05%,
0.06%:0.04%, 0.07%:0.03%), holding
temperature (26, 28, 30, 32, 34°C), holding
time (45, 60, 75, 90, 105 min), pH (4.3, 4.5,
4.7, 4.9, 5.1), agitation (250, 500, 750, 1000,
1250 rpm) were examined. At the end each
treatment, pectinase and protease enzyme
were deactivated at 95°C in 2.5 minutes.
Clear fruit juice was collected by filtration
and ready for testing. Pectinase and protease
were all purchased from Sigma Aldrich.
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Researching Procedure

Effect of Pectinase: Protease Ratio
during Pectinolytic and Proteolytic
Enzymatic Juice Clarification

Raw cantaloupe fruit juice samples were
treated with different pectinase: protease
ratio concentration (0.03%:0.07%, 0.04%:
0.06%, 0.05%:0.05%, 0.06%:0.04%,
0.07%:0.03%), at 36°C within 45 min at pH
4.3. At the end of treatment, all samples were
pasteurized at 95°C in 2.5 minutes to
deactivate pectinase. Clear fruit juice was
collected by filtration and ready for testing.
Carotenoid (pg/g), flavonoid (g/L), turbidity
(NTU) and viscosity (cP) were important
indicators so they were chosen to identify the
optimal treatment.

Effect of Holding Temperature during
Pectinolytic and Proteolytic Enzymatic
Juice Clarification

Raw cantaloupe fruit juice samples were
incubated with different temperature (26, 28,
30, 32, 34°C) with 0.06% pectinase:0.04%
protease within 45 min at pH 4.2. At the end
of treatment, all samples were pasteurized
at 95°C in 2.5 minutes to deactivate
pectinase. Clear fruit juice was collected by
filtration and ready for testing. Carotenoid
(ug/g), flavonoid (g/L), turbidity (NTU) and
viscosity (cP) were important indicators so
they were chosen to identify the optimal
treatment.

Effect of Holding Time during
Pectinolytic and Proteolytic Enzymatic
Juice Clarification

Raw cantaloupe fruit juice samples were
incubated in different duration (45, 60, 75,
90, 105 min) with 0.06% pectinase: 0.04%
protease in 30°C at pH 4.3. At the end of
treatment, all samples were pasteurized at
95°C in 2.5 minutes to deactivate pectinase.
Clear fruit juice was collected by filtration
and ready for testing. Carotenoid (ug/g),
flavonoid (g/L), turbidity (NTU) and viscosity
(cP) were important indicators so they were
chosen to identify the optimal treatment.

Effect of pH during Pectinolytic and
Proteolytic Enzymatic Juice
Clarification

Raw cantaloupe fruit juice samples were
incubated in different pH values (4.3, 4.5, 4.7,
4.9, 5.1) with 0.06% pectinase: 0.04%

222



Nguyen Phuoc Minh| Journal of Global Pharma Technology | 2019] Vol. 11| Issue 09 (Suppl.) |221-226

protease at 30°C within 75 min. At the end of
treatment, all samples were pasteurized at
95°C in 2.5 minutes to deactivate pectinase.
Clear fruit juice was collected by filtration
and ready for testing. Carotenoid (ug/g),
flavonoid (g/L), turbidity (NTU) and viscosity
(cP) were important indicators so they were
chosen to identify the optimal treatment.

Effect of Agitation during Pectinolytic
and Proteolytic Enzymatic dJuice
Clarification

Raw cantaloupe fruit juice samples were
incubated in different agitation speed (250,
500, 750, 1000, 1250 rpm) with 0.06%
pectinase: 0.04% protease at 30°C within 75
min in pH 4.7. At the end of treatment, all
samples were pasteurized at 95°C in 2.5
minutes to deactivate pectinase. Clear fruit
juice was collected by filtration and ready for
testing. Carotenoid (ug/g), flavonoid (g/L),
turbidity (NTU) and wviscosity (cP) were
important indicators so they were chosen to
identify the optimal treatment.

Physico-chemical, Sensory and

Statistical analysis

Carotenoid content (ug/g) was analyzed by
HPLC. Flavonoid (g/L) was quantified using

Turbidity (expressed as Nephelometric
Turbidity Units, NTU) was measured using a
turbid-meter. Viscosity (cP) was analyzed by
viscometer. The experiments were run Iin
triplicate with three different lots of samples.
Statistical analysis was performed by the
Statgraphics Centurion XVI.

Result & Discussion

Effect of Pectinase: Protease Ratio
during Pectinolytic and Proteolytic
Enzymatic Juice Clarification

The advantage of using two enzymes in
combination 1s revealed by means of
synergistic enzymatic activities (pectinolytic
and proteolytic). This 1is due to the
pectinolytic activity that degrades the pectin
chains, thus exposing positively-charged
proteins. Secondly, proteolytic activity breaks
down haze-active proteins, thus preventing
new protein-phenol interaction [23]. In our
research, raw cantaloupe fruit juice was
treated by different pectinase: protease ratio
concentration (0.03%:0.07%, 0.04%: 0.06%,
0.05%:0.05%, 0.06%:0.04%, 0.07%:0.03%).

Our result showed that the optimal
pectinase: protease ratio concentration
should be 0.06%:0.04% to achieve the best

aluminum chloride colorimetric method. quality of cantaloupe fruit juice (see Table 1).
Table 1: Effect of pectinase concentration (%) to quality of cantaloupe fruit juice
Pectinase: Protease 0.03%: 0.04%: 0.06% 0.05%: 0.06%: 0.07%:
ratio concentration 0.07% 0.05% 0.04% 0.03%
Carotenoid (ug/g) 68.43+0.01¢ 74.12+0.03b 77.49£0.00% 82.04+0.03 76.25+0.00
Flavonoid (g/L) 3.75+0.03¢ 4.33+£0.01b¢ 4.97+0.022> 5.46+0.00a 4.67+0.01P
Turbidity (NTU) 2.15+0.022 2.06+0.02P 1.97+0.000¢ 1.73+0.01¢ 2.104+0.03ab
Viscosity (cP) 2.13+0.002 2.05+0.002> 1.94+0.01%c 1.82+0.02¢ 1.99+0.01P

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%)

In one report, apple juice was clarified by
fungal pectinolytic enzyme and gelatin, the
most effective clarification was achieved with
15 IU/ml of enzyme preparation, in presence
of 0.01% gelatin, at 45°C in 6 hrs of holding
time [4]. In another research, enzymatic
clarifications of pressed cherry juice were
evaluated by supplementation of pectinase
and protease. The protease treatment
resulted in significant reduction of immediate
turbidity, but had low clarification impact
during the subsequent cold storage. In
contrast, pectinase addition exerted a weak
effect on immediate turbidity reduction, but
effectively decreased the turbidity
development during storage [2]. One research
developed a tailored pectinolytic and
proteolytic enzymatic clarification process for
pomegranate juice.
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The optimum enzymatic treatment conditions
were: temperature 25-30°C, time 100-110
min, protease-pectinase complex enzyme
amount 0.22-0.25 g/100 g of pomegranate
juice [23].

Effect of Holding Temperature in
Pectinolytic and Proteolytic Enzymatic
Juice Clarification

Chill haze is a reversible turbidity and it is
soluble when the liquid returns to room
temperature [23]. In our research, raw
cantaloupe fruit juice was treated by
pectinase: protease ratio concentration
0.06%:0.04% in different holding temperature
(26, 28, 30, 32, 34°C). Our result showed that
the optimal pectinase: protease treatment
holding temperature should be conducted at
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30°C to achieve the best quality of cantaloupe

fruit juice (see Table 2).

Table 2: Effect of holding temperature (°C) in complex enzymatic entreatment to quality of cantaloupe fruit juice

Holding temperature (°C) 26 28 30 32 34
Carotenoid (ug/g) 82.04+0.03b¢ 85.27+0.002b 87.55+0.032 84.92+0.02> 81.84+0.02¢
Flavonoid (g/L) 5.46+0.00¢ 5.63+0.03b 5.86+0.012 5.74+0.032b 5.59+0.01bc
Turbidity (NTU) 1.73+0.012 1.66+0.022P 1.32+0.00¢ 1.49+0.01bc 1.63+0.03P
Viscosity (cP) 1.82+0.022 1.54+0.00b¢ 1.40+0.02¢ 1.59+0.00P 1.71+0.022b

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%)

Effect of Holding Time in Pectinolytic
and Proteolytic Enzymatic dJuice
Clarification

Holding time had a direct impact on the
activity of enzyme. In our research, raw
cantaloupe fruit juice was treated by

pectinase: protease ratio concentration
0.06%:0.04% at holding temperature 30°C by
different time (45, 60, 75, 90, 105 min). Our
result showed that the optimal pectinase:
protease treatment holding time should be
last for 75 min to achieve the best quality of
cantaloupe fruit juice (see Table 3).

Table 3: Effect of time (min) in complex enzymatic entreatment to quality of cantaloupe fruit juice

Holding time of treatment 45 60 75 90 105
Carotenoid (ug/g) 87.55+0.03> 88.13+0.03=> 89.24+0.042 89.27+0.022 89.28+0.01=
Flavonoid (g/L) 5.86+0.01P 5.93+0.02ab 5.98+0.04ab 6.00+0.002 6.00+0.022
Turbidity (NTU) 1.324+0.002 1.2640.012b 1.1940.01b 1.08+0.01b¢ 1.06+0.03¢
Viscosity (cP) 1.40+0.027 1.31+0.002b 1.2540.02b 1.1940.03b¢ 1.174+0.00¢

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%)

Effect of pH in pectinolytic and
proteolytic enzymatic Juice
Clarification

In our research, raw cantaloupe fruit juice
was treated by pectinase: protease ratio

temperature 30°C within 75 min by different
pH values (4.3, 4.5, 4.7, 4.9, 5.1). Our result
showed that the optimal pectinase: protease
treatment holding time should be emphazied
at pH 4.7 to achieve the best quality of
cantaloupe fruit juice (see Table 4).

concentration  0.06%:0.04% at holding
Table 4: Effect of pH in complex enzymatic entreatment to quality of cantaloupe fruit juice
pH of treatment 4.3 4.5 4.7 4.9 5.1
Carotenoid (ug/g) 89.24+0.04b 91.12+0.022b 91.46+0.022 88.49+0.03¢ 87.34+0.014
Flavonoid (g/L) 5.98+0.04¢ 6.13+0.03bc 6.48+0.012 6.25+0.022> 6.18+0.00"
Turbidity (NTU) 1.19+0.01~ 1.12+0.01P 1.04+0.03¢ 1.09+0.03b¢ 1.17+0.00a>
Viscosity (cP) 1.25+0.022 1.19+0.00P 1.13+0.04¢ 1.16+0.00b¢ 1.23+0.042>

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%)

The decrease in pH was directly related to
increasing pectinase and protease
concentration [24].

Effect of Agitation during Pectinolytic
and Proteolytic Enzymatic Juice
Clarification

Raw cantaloupe fruit juice samples were
incubated in different agitation speed (250,
500, 750, 1000, 1250 rpm) with 0.06%
pectinase: 0.04% protease at 30°C within 75
min in pH 4.7. Our result showed that the
agitation was adequate at 1000 rpm to
achieve the best quality of cantaloupe fruit
juice (see Table 5).

Table 5: Effect of agitation in complex enzymatic entreatment to quality of cantaloupe fruit juice
Agitation (rpm) 250 500 750 1000 1250
Carotenoid (ug/g) 91.46+0.02P 92.36+0.012b 92.43+0.022 92.46+0.012 92.47+0.022
Flavonoid (g/L) 6.48+0.01b 6.57+0.03ab 6.94+0.012 6.97+0.012 6.99+0.012
Turbidity (NTU) 1.0420.032 0.98+0.00ab 0.93+0.03P 0.92+0.02b 0.92+0.02b
Viscosity (cP) 1.13+0.042 1.09+0.022b 1.02+0.00> 1.02+0.00> 1.01+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%)

The addition of enzyme complex can result in
improved yield for the juice and in a better
extraction for colour, with the outcome being
a high-end product [25].
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Conclusion

Cantaloupe is a round melon enclosing
moderately sweet orange flesh with good
nutritional attributes. Production of juice
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from cantaloupe fruit could help reduce the

level of post-harvest loss and

increases

variety of juices. Enzymatic treatment for

juice extraction offers a number of
References
1. Hatice R Oziyci, Mustafa Karhan, Nedim

. Lucas

. Harsh P

Tetik, Irfan Turhan (2013) Effects of
processing method and storage
temperature on clear pomegranate juice
turbidity and color. dJournal of Food
Processing and Preservation, 37: 899-906.

. Manuel Pinelo, Birgitte Zeuner, Anne S

Meyer (2010) dJuice clarification by
protease and pectinase treatments
indicates new roles of pectin and protein in
cherry juice turbidity. Food and

Bioproducts Processing, 8: 259-265.

. MK Patidar, S Nighojkar, A Kumar, A Nig

hojkar (2018) Pectinolytic enzymes-solid
state fermentation, assay methods and
applications in fruit juice industries: a
review. Biotech., 8: 199-203.

. Sandeep Singh, Reena Gupta (2004) Apple

juice clarification using fungal pectinolytic
enzyme and gelatin. Indian Journal of
Biotechnology, 3: 573-576.

. Chen X, Xu F, Qin W, Ma L, Zheng Y

(2012) Optimization  of  enzymatic
clarification of green asparagus juice using
response surface methodology. Journal of
Food Science, 77: 665-670.

. Dillwyn S, S Elizabeth Amudhini, Stephen

C, Bazil Wilfred (2019) Use of a
Commercial Enzyme for the Clarification
of Banana Juice-Optimization Conditions.
International Journal of Engineering and
Advanced Technology, 8: 246-250.

Dal Magro, Kelly Silva de
Moura, Betina Elys Backes, Eliana Weber
de Menezes, Edilson Valmir
Benvenutti, Sabrina Nicolodi, Manuela P
Klein, Roberto Fernandez-Lafuente, Rafael
C Rodrigues (2019) Immobilization of
pectinase on chitosan-magnetic particles:
Influence of particle preparation protocol
on enzyme properties for fruit juice
clarification. Biotechnol. Rep. (Amst.) 24:
e00373.

Sharma, Hiral Patel,
Sugandha (2017) Enzymatic added
extraction and clarification of fruit juices-

A review. Critical Reviews in Food Science
and Nutrition, 57: 1215-1227.

©2009-2019, JGPT. All Rights Reserved

advantages over mechanical-thermal process
of fruit juice. The use of complex enzymes can
enhance yield and help in the clarification of
this fruit juice.

9.

10.

11.

12.

13.

14.

15.

16.

17.

Filomena  Monica Vella, @ Domenico
Cautela, Bruna Laratta (2019)
Characterization of Polyphenolic
Compounds in Cantaloupe Melon By-

Products. Foods, 8: 1-10.

Napier AB, Crosby KM, Park SO (2006)
Identifying molecular markers correlating
with high beta carotene content in musk
melon. Hort. Science, 41- 1049.

Fundo JF, Miller FA, Garcia E, Santos JR,
Silva CL, Brandao TR (2018)
Physicochemical characteristics, bioactive
compounds and antioxidant activity in
juice, pulp, peel and seeds of Cantaloupe
melon. J. Food Meas. Charact., 12: 292-
300.

Ismail HI, Chan KW, Mariod AA, Ismail M
(2010) Phenolic content and antioxidant
activity of cantaloupe (Cucumis melo)
methanolic extracts. Food Chem., 119:
643-647.

Maietti A Tedeschi, P Stagno, C Bordiga,
M Travaglia, F Locatelli, M Arlorio, M
Brandolini V (2012) Analytical traceability
of melon (Cucumis melo var reticulatus):
Proximate composition, bioactive
compounds, and antioxidant capacity in
relation to cultivar, plant physiology state,
and seasonal variability. J. Food Sci., 77:
646-652.

Mallek-Ayadi S, Bahloul N, Kechaou N
(2017) Characterization; phenolic
compounds and functional properties of
Cucumis melo L. peels. Food Chem., 221:
1691-1697.

Milind P, Kulwant S (2011) Muskmelon is
eat-must melon. Int. Res. J. Pharm., 2: 52-
57.

Vouldoukis I, Lacan D, Kamate C, Coste P,
Calenda A, Mazier D, Conti M, Dugas B
(2004) Antioxidant and anti-inflammatory
properties of a Cucumis melo LC. Extract
rich in superoxide dismutase activity. dJ.
Ethnopharmacol., 94: 67-75.

Dai J, Mumper RJ (2010) Plant phenolics:
Extraction, analysis and their antioxidant

and anticancer properties. Molecules, 15:
7313-7352.

225


https://www.ncbi.nlm.nih.gov/pubmed/?term=Dal%20Magro%20L%5BAuthor%5D&cauthor=true&cauthor_uid=31516853
https://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Moura%20KS%5BAuthor%5D&cauthor=true&cauthor_uid=31516853
https://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Moura%20KS%5BAuthor%5D&cauthor=true&cauthor_uid=31516853
https://www.ncbi.nlm.nih.gov/pubmed/?term=Backes%20BE%5BAuthor%5D&cauthor=true&cauthor_uid=31516853
https://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Menezes%20EW%5BAuthor%5D&cauthor=true&cauthor_uid=31516853
https://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Menezes%20EW%5BAuthor%5D&cauthor=true&cauthor_uid=31516853
https://www.ncbi.nlm.nih.gov/pubmed/?term=Benvenutti%20EV%5BAuthor%5D&cauthor=true&cauthor_uid=31516853
https://www.ncbi.nlm.nih.gov/pubmed/?term=Benvenutti%20EV%5BAuthor%5D&cauthor=true&cauthor_uid=31516853
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nicolodi%20S%5BAuthor%5D&cauthor=true&cauthor_uid=31516853
https://www.ncbi.nlm.nih.gov/pubmed/?term=Klein%20MP%5BAuthor%5D&cauthor=true&cauthor_uid=31516853
https://www.ncbi.nlm.nih.gov/pubmed/?term=Klein%20MP%5BAuthor%5D&cauthor=true&cauthor_uid=31516853
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fernandez-Lafuente%20R%5BAuthor%5D&cauthor=true&cauthor_uid=31516853
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rodrigues%20RC%5BAuthor%5D&cauthor=true&cauthor_uid=31516853
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rodrigues%20RC%5BAuthor%5D&cauthor=true&cauthor_uid=31516853
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6728273/

18.

19.

20.

21.

Nguyen Phuoc Minh| Journal of Global Pharma Technology | 2019] Vol. 11| Issue 09 (Suppl.) |221-226

Abduljalil DS Galeb, Ronald E Wrolstad,
MR Mecdaniel (2007) Composition and
quality of clarified cantaloupe juice
concentrate. Journal of Food Processing
and Preservation, 26: 39-56.

Neethu Franklin, Gowtham G Nair,
Govind M Suresh, Hitha K, Jennymol
Joseph, Keerthana P, Sabu KR, Rajesh
BR, Pratap Chandran R (2019) Production
and physiochemical analysis of Cantaloupe
wine. International Journal of Advanced
Research in Biological Sciences, 6: 42-51.

Syahidah K, Rosnah S, Noranizan MA,
Zaulia O, Anvarjon A (2015) International
Food Research Journal, 22: 753-760.

F Kermiche, L Boulekbache-Makhlouf, M
Félix, L. Harkat-Madouri, H Remini, K
Madani, A Romero (2014) Effects of the
incorporation of cantaloupe pulp in yogurt:
Physicochemical, phytochemical  and
rheological properties. Food Science and
Technology International, 24: 585-597.

©2009-2019, JGPT. All Rights Reserved

22.

23.

24.

25.

Cerreti M, Liburdi K, Benucci I, Esti M
(2016) The effect of pectinase and protease
treatment on turbidity and on haze active

molecules in pomegranate juice. LWT-
Food Science and Technology, 73: 326-333.

Martina Cerreti, Katia Liburdi, Ilaria
Benucci, Sara Emiliani Spinelli, Claudio
Lombardells, Marco Esti (2017)
Optimization of pectinase and protease
clarification treatment of pomegranate
juice. LWT-Food Science and Technology,
82: 58-65.

Ilham Hmid, Driss Elothmani, Hafida
Hanine, Ahmed Oukabli (2016) Effects of
enzymatic clarification of pomegranate
juice by protease and  pectinase
treatments. J. Bio. Innov., 5: 506-515.

Shiv Kumar (2015) Role of enzymes in
fruit juice processing and its quality
enhancement. Advances in Applied
Science Research, 6:114-124.

226


https://www.researchgate.net/scientific-contributions/2118248625_ABDULJALIL_D_S_GALEB
https://www.researchgate.net/profile/Ronald_Wrolstad
https://www.researchgate.net/profile/Mr_Mcdaniel
https://www.researchgate.net/journal/1745-4549_Journal_of_Food_Processing_and_Preservation
https://www.researchgate.net/journal/1745-4549_Journal_of_Food_Processing_and_Preservation
https://journals.sagepub.com/action/doSearch?target=default&ContribAuthorStored=Kermiche%2C+F
https://journals.sagepub.com/action/doSearch?target=default&ContribAuthorStored=Boulekbache+%5C-Makhlouf%2C+L
https://journals.sagepub.com/action/doSearch?target=default&ContribAuthorStored=F%C3%A9lix%2C+M
https://journals.sagepub.com/action/doSearch?target=default&ContribAuthorStored=F%C3%A9lix%2C+M
https://journals.sagepub.com/action/doSearch?target=default&ContribAuthorStored=Harkat-Madouri%2C+L
https://journals.sagepub.com/action/doSearch?target=default&ContribAuthorStored=Remini%2C+H
https://journals.sagepub.com/action/doSearch?target=default&ContribAuthorStored=Madani%2C+K
https://journals.sagepub.com/action/doSearch?target=default&ContribAuthorStored=Madani%2C+K
https://journals.sagepub.com/action/doSearch?target=default&ContribAuthorStored=Romero%2C+A

