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CHAPTER 1 - INTRODUCTION

Using microbes as a source for the enzyme involves no ethical issues when compared to the sources
of enzymes from animals and plant sources and allows economical technology with low resource
consumption (Jayani et al., 2005). These enzymes can be isolated by undergoing screening
microorganisms, which are acquired from different environments and are modified by altering the
already present enzymes using different methods such as molecular evolutions or protein
engineering. Using these methods several different food-processing enzymes have been modified
according to the need such as lipases and amylases (Solbak et al., 2005). Enzymes with desired
biochemical and physico- chemical characters are commercially important and are the new focus
for research.

Apart from fruit and vegetable industry these microbial enzymes are employed in various fields

(environment friendly) and economic sectors. One such evolving enzyme in food industry is

pectinases.
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Figure 1: Mode of action: Pectinases
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The enzyme which degrades the pectin are commonly referred to as pectinolytic enzymes or
simply pectinases, they are made up of heterogeneous group of enzyme, these enzymes are
grouped into three , based on their mode of action on pectin containing substrate. The pectate
lyase (PLase) and polygalacturonase (PGase) split the molecular chains of the respective
polymers. Methanol is liberated and methyl ester group of galacturonate unit is hydrolyzed by
pectin methyl esterase.

Pectinase enzymes have great industrial value, they are commonly used in extraction, purification,
clarification process in namely fruit and vegetable industries(Naidu et al., 1998). Pectinases reduce
filtration rate upto 50%. These enzymes are used mainly in olive oil extraction (Verhoef et al.,
2009).
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Figure 2 :- Structure of pectin

Pectin substanc are high molecular mass glycoside macromolecule found in higher plants, which
are present in the primary cell wall. These are the major components of the middle lamllae, a thin

extracellular layer formed between the walls of young cells.
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CHAPTER 2 - REVIEW OF LITERATURE

PECTIN AND PECTINOLYTIC ENZYME

Pectinase enzymes are a group of enzymes that hydrolyze the pectic substances, present in plants.
This group of enzymes contains pectin lyase (PL), pectin methylesterase(PME) , pectin
polygalactouranase(PG) . Bacteria, yeast and fungi produce pectinases. Pectinases are produced by
using different carbon sources. Pectinases have been produced by different fungal and bacterial
strains using fruit waste and fermentation strategies as reported by researchers.

Pectinolytic enzymes have huge application in biotechnological industry. These applications are
fruit juice clarification, coffee fermentation, extraction of oil and treatment of pectic wastewater
(kashyap et al., 2001; panda et al., 2003).

Many organisms produce pettinesdfds : bacteria, fungi, yeast (Visser, 1997; Rodriguez et
al.,1991;; Zheng et al., 1992; Palanivalu et al., 1999 and Wubben et al.,2000).

Pectinases from different microbial sources significantly differ from each other in their
physicological properties and in the mode of action. pH range of 3.5-5.5 has been reported the
optimal pH range and range of 30-500Cto be the optimal temperature (Jayaniet al., 2005). 25 kDa
to 85 kDa are the molecular masses range (Baldwin and Pressey, 2005 and Kester and Visser,
2006).

The major studies are on Erwnia and Bacillus amongst the bacteria and Aspergillus in the fungi
family. Due to the dynamic advancements in the molecular biological techniques, cloning and
expression of pectinases in various hosts are successful and are recombinant expressed (Wang et
al., 2011; Damak et al., 2013).

From the literature, it is evident that pectinases are inducible and that they can be produced from
varying carbon sources (Aguilar et al., 1997; Maldonado Soriano et al., 2000et al., 1999;
Friedrich et al., 1998; Nair et al., 1995; Nair and Panda, 1997).

Several researchers (Naidu and Panda 1998; Friedrich et al., 1989; Panda and Naidu 2000;
Panda et al., 1999) studied optimization microbiological parameters and different fermentation

strategies for the production of pectinases.
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These enzymes are utilized as biocatalysts in various research fields and Specific purpose is given
for each type of pectinases. Bacterial pectinases have gained attention over fungal pectinases in
the past few years.

Bacillus subtilis isolated by (Martoset al. 2013) from citrus peels produced pectianses in liquid
medium with citrus pectin. Stability was shown between 3.0 and 6.0 pH range, temperature at
500C at optimum pH. few studies are also conducted on bacterial pectinases even though fungal
is currently (Longo et al., 1992; Blanco et.al.,2016)

(Gainvorset al. (2000) reported pectianses production from Bacillus halodurans s, which had a
maximum activity of 2533.8U mg-1 by ultrafiltration with 219.4fold purification. In another study
(Lim et al. 1980), three forms of polygalacturanse from Ralstoniasolanacearum were separated
by adsorption using Sephadex C-50 column chromatography. Purified PG had four proteins with
molecular weights 47, 41, 35, and 33 kDa .

PECTIC SUBSTRATES

Among substrates like malt sprout, wheat bran, rice bran, pomegranate, lemon and orange,
pectinase activity was found to be maximum at of 589.0+0.36. (Reda et al. 2008) saw the
maximum productivity of pectinase from Solanumtuberosum (ST) peels when compared to agro
industrial wastes (citrus peel) by Bacillus firmus-1-10104 at 37°C for 92 hrs. (Venkatesh et al.
2009) made use of cashew, banana, pineapple and grape fruit waste for production of pectinase.
(Baladhandayutham et al., 2010) used sugarcane bagasse as substrate and observed maximum

pectinase activity of 164.15 U/mll.

ISOLATION OF THE PECTIN DEGRADING BACTERIA

(Soares et al., 1999) studied the isolation of bacterial strains from vegetable decomposition sites
and reported 168 bacterial strains as pectinase producers with citrus pectin as carbon source. . (Ajit
Kumar et al., 2012) used enriched media and isolated bacterial strains producing pectinase outof
rotten fruit waste. These were screened for production and morphological characterization.
(Kashyap et al., 2002) obtained Bacillus sp. DT7 pectinase with growth conditions: 37C, 200
rev/min, and 12 h.
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SCREENING

(Farooqui et al., 2012) screened bacterial strains, which were isolated from soil samples for
enzyme production, with wheat bran as substrate. He observed the maximum diameter of zone of
clearance and pectinase production as Bacillus subtilis. (Patil et al., 2012) obtained pectinolytic
bacteria depending on the zone of translucent clearance around the colonies. The colony showed
2.9 cm as maximum zone and 39.44 U/ml pectinase activity. (Oyeleke et al., 2012) reported
isolates of bacteria from corn with clear zone production for pectinase. (Garg et al., 2014) used
orchid soil for isolation of pectinase from kurukshetra Haryana (India). Areca nut husk was used

by (Naveenkumar et al., 2014) obtained 24 isolates, which showed maximum zone of clearance.

EFFECT OF pH AND TEMPERATURE

(Panda et al., 2003) studied the biochemical characters of extracted bacterial pectinase, which
showed stability at 30°C and at pH of seven. (Ranveer et al., 2005) (Phutela et al., 2005) obtained
pectinases with maximum activity at 50 and 60°C (925 Ug-1). (Divakar et al., 2013) used different
pH ranges of 5,6,7,8,9 and 10 for pectinase production at 37°C and temperatures of (10, 20 30 40 50 60 70

and 80°C) to check the maximum production and activity. Maximum activity of 647.0 (Islam et al., 2013)
observed U/g at 400C, and others with 583 U/g, 516 U/g, 515 U/g and 392 U/g respectively. (Madu et al.,
2014) observed physico-chemical properties influencing production of pectinases by Bacillus
licheniformis, the maximum enzyme activity was seen at pH of 9.0 with bagasse as carbon source.
(Garg et al., 2014) investigated the optimization of enzyme by Bacillus sp. At pH (3.0-12.0) and
temperature (25 ° C- 50 ° C), they observed maximum production of pectinase (168.83 1U/ml). (Kaur et
al., 2014) studied the fruit spoilage soil cultural conditions for the growth of pectinase producing bacteria

at different pH ranges and different temperature ranges.
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THE APPLICATION OF THE ENZYME PECTINASE

FOOD SECTOR

The use and application of pectinases enzyme in industries like food processing has prolonged
remarkably in the past years mainly in the process like extraction, clarification and stabilization
(Suneetha et al.,2011).

The acidic pectinase enzyme has a important role in the vegetable and the fruit industry, this
enzyme is produced by fungi which is mainly Aspergillus spp. The enzyme pectinase can be used
along with other enzymes like arabinases ,cellulases , or xylanases which increases the pressing
fruit efficiency for the removal of the juice. When pectinase used with the enzyme cellulose it
increases the juice yield up to 100% (Sarioglu at al.,2001)

The enzyme pectinase easily removes the fruit peel by the softening process. The juice yield in
increased by the industry by reducing the viscosity and maceration. The use of this enzyme reduces
the filtration time up to 50% and also increases the clarification. This enzyme not only increases
the clarification but also enhances the taste of the juice in particular apple juice. Use of this enzyme
makes it easier for the production (Suneetha et al.,2011).

EXTRACTION OF CLEAR JUICE

The undissolved cloudy matter in the juice suspension is removed by adding pectinase during the
pressing stage of juice extraction. The mixture of enzymes that contain pectinase , cellulose ,
hemicellulase are used in the treatment of suspension (Kashyap et al., 2009).

The enzymes which catalyze the depolymerization of very highly esterified pectin are commonly
used in apple juice clarification. The enzyme parts PG and PME in a mixture is found effective in
juice clarification but the best is the pure form of pectin lyase at a pH OF 3-4 , even 91 — 92% of
esterified pectin can be removed by this enzyme pure lyase (Ishii et al., 1973).

the juice extraction from apple is a two stepprocess,in the first step the apple mush is crushed and
treated with pectinase to produce a good quality of juice. In the second step is liquefaction treatment
in which cellulose and pectinase are added finally to the juice for the extraction(Will et al., 2000)
. For the effective juice clarification 1000 — 2000 U of pectinase should be added to 1L of juice for
1 to 3 hour (Ishii et al., 1973).
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During grape juice preparation the pectinase is added during grape crushing. The enzyme enhances
the economic value of orange juice. The old process or the traditional processing of orange juice
was done by heating which use to spoil the natural taste and also was expensive ( Braddock et
al.,1981)

COCOA, COFFEE AND TEA FERMENTATION

In various types of fermentation pectinase is used, to speed up the fermentation process. In thetea
fermentation, the cell walls tea leaves is broken down by the pectineas enzyme of the fungal origin
but if extra amounts of pectineas is added it may damage the tea leaves, therefore an appropriate
concentration of the enzyme should be maintained during fermentation. The pectinease also acts
as an anti-foam agent, that is by destroying the pectin in the instant tea powder (will et al., 2000)

The mucilage layer is removed by using pectineases during coffee fermentation, because of this
the pectinease preparations are used as sprays and sprayed all over cocoa beans and fermentation
is carried out. The enzymatic preparations of the enzyme are highly efficient as it reduces the time
of fermentation process and increases or develops the flavor (Braddock et al., 1981).

During the fermentation of cocao many micro organisms including pectinolytic bacteria play
important role.These different microorganisms are used for the degradation of the pulp of cocao

and by realizing pectinease, giving the finest quality of cocoa beans (serrat et al.,2002) .

THE USE OF PECTINASE IN JAMS, JELLIES PREPARATION

The enzyme part which is pectin esterase, convertsthehighmethoxylatedpectins into a low
methoxylated pectin by the process known as demethylation. This enzyme part has dependency on
calcium for gelation property due to which gel is formed which results in reducing sugar
requirement.the enzyme pectin esterase is usedfor making sauces, soups, jams, jellysetc (Grassin
etal., 1996).
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PECTINASE USED IN PICKILING

The vaccum pressure which is applied to the resin to drive it into a laminate is called vaccum
infusion. In fruits and vegetable industry pectinease is used a lot for softening process because of
its property of vaccum infusion. Due to this process pectinease used in picikling industry

(Iconomou et al., 2010)
AGRICULTURAL INDUSTRY

PLANTVIRUSPURIFICATION
In the isolation of plant virus pectinases is used. The pectinase with a mix of cellulose is used in
the extraction of plant virus from the phloem tissue. Due to this process the pure preparation of

plant virus is used (will et al,.2000)

EXTRACTION OF OIL

In oil extraction the use of pectinase along with other enzymes is varycommon . The enzyme
cellulases and the enzyme hemicellulose are used for preparation and extraction of olive oil.
During the preparation of oil extract the enzyme are added at grinding stage (Scott et al., 1978).
Organic solvents like hexane and by treatment of pectinase the extraction of sunflower, coconut,
lemon, palm and canola oils is possible, more preferred is of alkaline nature because they help in
the extraction of aqueous process. The stability and oil yield with enzyme treatment is improved.
Enzyme concentration, pH and temperature affect the oil yield.

An enzyme preparation called the olivex which is produced by fungus, Aspergillus aculeate, the
preparation commercially has pectinolytic, cellulolytic and hemicellulases activity which is
helpful in oil yield and in stability when it comes to storage.the treatment of olivex there is high
level of polyphenols and also vitamin E content ( Iconomou et al.,2010)

DEGUMMING AND RETTING

In the degumming of fiber crops pectinase is used. From the the fiber of the crop the gum is
obtained, the ramie fiber is one of the best natural textile and it contains 20-30% ramie gum which
mostly has pectin and also hemicellulose and therefore it should be removed before the further

treatment of the textile processing. The process of degumming can be done by two methods that
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are enzymatic treatment or chemical treatment , in the treatment of chemical, 12-20% NaOH of
the solution is used in the removal of the gum of the decorticated fiber (Jayani et al.,2005) .

The drawback is chemical method is not that efficient and degumming can be toxic, non —
biodegradable and contaminating. The use of the enzyme reduces the energy consumption and
chemicals. In all the pectinase the pectate lyase from the actinomycetes is the most useful for the
separation of bast fiber by the removal of gum.

The fermentation process called retting in which the prokaryotes and the eukaryote microorganism
do the fermentation where the pectin is degraded and a good quality of fiber is released. during the
process of retting the most commonly used bactria is clostridium and bacillus and the common

fungi is Aspergillus (Chesson et al.,1978)

SACCHARIFICATION OF BIOMASS AND LIQUEFICATION

In the fermentation process, the fermentation sugar is an important biomass and the raw material
is wheat, potatoes, rice and sugarcane. By the action of the enzyme pectinase, hemicellulases and
cellulases , for producing fermentable sugar. These enzymes degrade plant cell walls, these
enzymes disrupt and degrade the cell wall matrix which result in the liquefying the material and

release of intracellular carbohydrates ( Beldman et al,. 1984)
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AIM AND OBJECTIVE

Pectinases are increasing in commercial importance. The role of pectinases in fruit juice
preparation is well established.
Application of pectinases is mainly in extraction, clarification and stabilization process in fruit and
vegetable juice industry. Usage of pectin producing bacteria reduces filteration time by 50% during
juice clarification. Used in Coffee, cocoa and tea fermentation to breakdown the cell wall of tea
leaves.(used in specific concentrations).
With bacterial pectinases having an advantage of easy  to harvest pectinase than fungus as it is
an extracellular product in bacterial culture, ease of fermentation process,implementation of strain
improvement techniques , enzyme production is achieved in less time.

Therefore, the aim and objectives of the study are:

e Isolation and screening of pectinase producing bacteria.

e Identification of unknown pectinase producers.

e Partial purification of the enzyme.

e Physico chemical characteristics of the enzyme.

: Effect of pH on the enzyme activity

: Effect of temperature on the enzyme activity
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CHAPTER 3 - METHODOLOGY

ISOLATION OF PECTINASEDEGARDING BACETRIA FROM FRUIT
WASTE SOIL

Collection of samples

Soil samples from 30 different fruit markets were collected and screened for pectinase producing

bacteria using PSA media.
PSA Medium contains:-

containing 3 gm KH2POa, 3 gm Na;HPO4, 5 gm NaCl, 2 gm MgSOs (separately autoclaved), 5
gm pectin, 20 gm agar and a pinch of peptone at pH 7(Kashyapet al., 2001; Gummadiand Panda,
2003)

SCREENING:
PRIMARY SCREENING (PLATE ASSAY)

19 of soil was dissolved in autoclaved distilled water and 100 micro litre was over laid on PSA
agar plate. The plate was incubated at 37°C for 48 hours. Colonies showing clear zone were sub
cultured on fresh PSA agar plates and added with solution of iodine (1.0 g iodine, 5.0 g of
potassium iodide and 330 ml water) for checking clear halo zones. Pure cultures were streaked on
the slants and stored at 4°C for further studies.(Oyeleke et al. (2012).

SECONDARY SCREENING

Pure cultures were inoculated in nutrient broth media and were incubated for 48 hours at 37 degree.
Cultures were centrifuged at 10000 rpm at 4 degrees and 100 microliters from the supernatant was
added to the puncture made in the PSA agar medium, which were incubated for 48 hours. The plates
were flooded with iodine solution to detect themaximumzone of clearance. (Bhardwaj and Garg
et al.,.2014, Naveenkumar et al. 2014
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PECTINASE PRODUCTIONASSAY
The obtained pure cultures were inoculated in the PS medium and incubated to check the optimum

time periods of incubation. After every time interval of 24, 48,72 and 96 hours the amount of
enzyme produced was assayed by DNS method. A reaction mixture containing the enzyme and the

substrate was made upto 1 mland was added with 3 mI DNS reagent, incubated for 10 minutes and

absorbance was calculated.(Miller, G.L. 1959.)

BIOCHEMICAL CHARACTERIZATION AND IDENTIFICATION OF PECTIN
DEGRADING BACTERIA

» Gram staining-

The 5 bacterial isolates where identified by gram staining. (AnejaK.R., 2007)

Marphology
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Figure 3: Flow chart of the series of biochemical test performed
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» OXIDASE TEST: -

The isolates were grown on agar plates and 2-3 drops of oxidase test reagent( tetra methyl
phenylene diamine) was added over the plate of the organism and change in colour was observed
within 10 -30 seconds.(AnejaK.R ., 2007)

» CATALASE TEST : -

2-3 drops 0f3% of hydrogen peroxide was taken on a glass slide. One loop full of the culture was
added to it. Slide was then observed for the of effervescence. (AnejaK.R ., 2007)

» OXIDATION FERMENTATION (O-F) TEST: -

The test was conducted using the O-F media containing sodium chloride 5g, Di- potassium
phosphate 0.3g, peptone 2g , bromothymol blue 0.03g , agar 3g, glucose 10g, water 1000mL.
duplicates of O-F medium were taken in test tubes and inoculated with pure cultures, with one of
the two tubes was overlaid with 2-3ml of mineral oil and incubated for 24 hours at 37 degree. Test
tubes were observed for colorchange.(AnejaK.R ., 2007)

» VOGES-PROSKAUER TEST(V-P TEST)

Cultures were inoculated in test tubes containing MRVP broth containing buffered peptone 7g,
dextrose 5g, Di potassium phosphate 5g in 1000mL of water, incubated all the tubes at 37°C for
48 hours. 2.5ml of the broth was taken to another tube and 6 drops of 5 % a-naphthol and 2 drops
of 40% KOH was added and was observed for color change.(AnejaK.R ., 2007)
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PHYSIO CHEMICAL PROPERTIES:

PARTIAL PURIFICATION:

BY ACETONE:

The pure culture was inoculated in PSA medium, grown for 48 hours at 37 degrees. The culture
was centrifuged at 10,000 rpm at 4 degree. The supernatant containing the crude enzyme was
mixed along with three volume (3:1)of chilled acetone and was kept in -4 °C one hour without being
disturbed. The sample after incubation was centrifuged at 120000rpm for 10 minutes andthe pellet

was allowed to air dried to remove the acetone, and dissolved in respectivebuffer. (Sin et al., 2006)

ESTIMATION OF PROTEIN CONTENT IN THE PARTIALLY PURIFIED
ENZYMEUSING FOLIN LOWERYS METHOD.

The protein content in the sample was estimated by folinlowry's method and was plotted on a
standard BSA.0.5mL of partially purified enzyme was made upto 1mL using respective pH buffers.
4.5mL of Reagent 1 (2% Na>COsz in NaOH , 1% NaK tartrate and 0.5 % CuSOas)was added and
incubated for 10mins0.5mL of Reagent 2 ( Folin: phenol reagent 2:1)was added and incubated for
30mins. Absorbance was at 660nm.(lowry O H et al ., 1951)

EFFECT OF pH:
Optimum activity of the partially purified enzyme was checked at different pH buffers. Different

buffers such as acetate buffer, phosphate buffer and tris buffer were used to obtain a pH range
.(Phutela et al.2005) The enzyme activity was measured by performing DNS method.(Raju and
Divakar et al., 2013)

BUFFER pH
ACETATE BUFFER 4,5
PHOSPHATE BUFFER 6,7
TRIS BUFFER 8,9,10,11

Table 1: List of buffers used for the study
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EFFECT OF TEMPERATURE
To measure the optimum temperature at which the enzyme was most active . pectinase activity

using DNS method was checked at different temperature ranging from 20-80 °C.(Kaur and Kaur
et al.,2014) (Prakash et al.,2014).

APPLICATION

JUICE CLARIFICATION

Thepectinase enzyme was checked for its effectiveness in juice clarification study(Vijayanand et
al.,2010) .Fresh citrus juice was autoclaved and different concentrations (0.2,0.5 and 1.0 ) of crude
as well as partially purified enzyme was added and incubated for 72hours.The clarification of juice
the turbidity of the juice was checked(Robin et al.,2013).

Page | 15

UART

2021


https://doi.org./10.24163/ijart/2017/19
http://www.ijart.info/

Available online at http://www.ijart.info/

CHAPTER 4 - RESULT

SCREENING

PRIMARY SCREENING
15 isolates were screened for good pectinase production
As a primary screening, the pure cultures were streaked on the PSA medium and were detected for

clear zone with the addition of iodine solution. Out of which 5 isolates showed promising results .

PS

FIGURE 4: Primary screening of pectinase producing bacteria
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SECONDARY SCREENING

Further confirmation was carried out by secondary screening. P2 followed by P1 showed

maximum zone of clearance.Hence, further studies were carried out with P2 isolate.

PS

FIGURE 5: Secondary screening: halo zone detection
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ISOALTE ZONE OF CLEARANCE
DIAMETER (cm)

P1 3.5

P2 3.8

P3 2.0

P4 2.0

P5 2.0

FIGURE 6: Pure cultures of the pectinase producing bacteria
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The optimum incubation time required for the production of enzyme was maximum at 48 hours of

incubation at 37°C. Therefore, for further studies the enzyme used was incubated for 48 hours

INCUBATION ABSORBANCE
TIME AT 540 nm
24 HOURS 0.78
48 HOURS 1.06
72 HOURS 1.02
96 HOURS 1.03

1.2

0.8
0.6
0.4
0.2

~

24 HOURS 48 HOURS 72 HOURS 96

HAOILIRS

IDENTIFICATION OF PECTINASE PRODUCING BACTERIA

The bacterial isolates were subjected to series of biochemical test to identify tentative bacterial

species. Table 3, summarizes the entire test, Gram staining showed that P2, P3, p4 was gram

positive and P1 and P5 was gram negative. P1 and P5 were positive for oxidase where as P2 P3

P4 were positive for catalase. P2 P3 P4 are aerobic and P1 P5 are anerobic. P2 P3 P4 were found

to be negative for VP test. P1 and P5 were nesierria species and P2, P3, P5 were micrococcus

species.
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ISOLATES | GRAM'S | OXIDASE | CATALASE | O-FTEST |V-PTEST
NATURE

P1 NEGATIVE | POSITIVE - - -

P2 POSITIVE - POSITIVE OXIDATIVE | NEGATIVE

P3 POSITIVE - POSITIVE OXIDATIVE | NEGATIVE

P4 POSITIVE - POSITIVE OXIDATIVE | NEGATIVE

P5 NEGATIVE | POSITIVE - - -

TABLE 2: The overall view of the identification of pectinase producing bacteria

PHYSICO CHEMICAL PROPERTIES
PARTIAL PURIFICATION OF PECTINASE

The crude enzyme, which was secreted out was collected by centrifugation and partially purified
by acetone precipitation. The protein obtained was estimated using lowerys method, the table

below shows the amount of protein per ml at different pH range.
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PROTIEN IN | Amount of
DIFFERENT protein(per
pH mL)

pH4 32 ug

pH 5 19.6 ug

pH 6 32 ug

pH 7 48 ug

pH 8 128 ug

pH 9 144 g

pH 10 128 ug

pH 11 144 ng

Table 3: amount of protein

EFFECT OF pH

The optimum pH at which the enzyme was most active was found to be at pH 7. For further studies,

the enzyme was used at the same pH.

0.D @ 540nm
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EFFECT OF TEMPERATURE

The maximum activity was found to be at 40 degree.

OD @ 540nm

0.6 -

0.5 -

0.3 -

0.2

Effect of Temperature on Pectinase Enzyme

0 10 20 30 Yo ’:poeraturiorq 60 70 80
JUICE CLARIFICATION

20

Available online at http://www.ijart.info/

TEMPERATURE | ABSORBANCE

AT 540 nm
20 0.23
30 0.48
40 0.55
50 0.38
60 0.22
70 0.21
80 0.21

The partially purified enzyme with the optimum pH and temperature was estimated for its
effectiveness in juice clarification, which showed maximum clarification with certain amount of

enzyme.

FIGURE 7: Juice clarification
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CHAPTER 5 - CONCLUSION

The study was concerned with isolating novel bacteria from different fruit waste market locations
that are able to produce economically valuable pectinase enzyme and are potentially used in
different industries. The isolation of the 5 pure strains ( P1, P2 , P3, P4, P5) of the pectinase
producing bacteria was done through primary and secondary screening.

The pure cultures once obtained were identified and characterized through a series of biochemical
testes which included oxidase test, catalase test , oxidative fermentation test , vogues proskeur test.
This biochemical tests helped in tentatively identifying the bacteria as Nesierria species and
Micrococcus species. In the further study physio chemical properties were carried out, this was
done by first partially purifying the enzyme produced through acetone precipitation, the partially
purified enzyme which was obtained was taken for studying the effect of temperature and effect
of pH, with the results showing enzyme activity maximum at pH 7 and at temperature 40 degree.
Lastly an application of the enzyme was done by juice clarification and the enzyme showed clear

results by clarifying the juice.
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