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INTRODUCTION

Ever since man gave up his arboreal habites and
settled down to a pastoral life his efforts have been
directed towards gathering and storing foods when they are
1n plenty to meet his needs during the days of scarcity
Th1is became more and more 1mperative as he extended his steps
towards a high social life and as civilization and

1ndustrialisation progressed

Processing of food can be defined as adding value
to conventional and 1nnovative basic food 1tems through
various permutat:ions and combinations providing protection
preservation packaging convenlience carriage and

disposability (Rao 1989)

In India for a vast majority of people processed
foods were synonymous and associated with the Saheb s foods
being expensive and synthetic (Rao 1989) However within
decades after Independence revolution has taken place 1n this
fi1eld and Governmenc has rightly realised the key role that
food processing plays 1n the overall economic growth of the

nation



India as a result of 1ts diverse agro-climatic
conditions 1s reported to be one of the few countries of the
world capable of growing various kinds of tropiical
subtropical and temperate fruits Hecent food production
stati1stics i1ndicate that India 1s the second largest producer
of fruits 1n the world after Brazil with a production
touching 27 83 million tonnes which accounts for around

er1ght percent of the world production

However Sethi (1993) has stated that 20 to 30
percent of the fruits produced 1n this country are not
ut1li1zed due to post harvest problems and only about one
percent of the total produce are being utilized for
processing She has further stated that nine percent of the
processed products as fruit Juices pulps canned products

and pickles are exported from this country

Many of the temperate and tropical fruits which can
be new to foreign markets are still under exploited 1n the
country Among these papaya (Carica papava) 1s an 1mportant
fruit grown 1in tropical and subtropical regions At present

papaya 1s malinly used as an important desert fruit 1n the



country The common varieties mainly cultivated 1n Kerala
are Honey Dew Corg Honey Dew Co 1 and Co-2 It 1s used for
the extraction of papain or pectin as well as an alkaloid

called carparine (Singh 1990)

Techniques of processing now standardised 1n the
country are mainly related to major fruits Food processing
techniques related to fruits like papaya are now lacking
Papaya being a quick growing fruit can form the basis for a
thriving truit preocessing 1ndustry Developing such
processing technologies and standardising treatments prior to
processing may result not only 1n better utilization of
locally available raw materials but also in the production of
value added products and gainful employment opportunities for

farm families

The present study 1s an attempt to ascertain the
effect of different possible treatments prior to processing
and the etfect of ditferent processing techniques on the

shelf 11fe quality of selected papaya products
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REVIEW OF LITERATURE

Papaya (Carica papaya) belonging to the family
caricaceae 1S an unusually :interesting plant of many uses 1n
tropical and subtropical regions According to Hofmeyr (1938)
papaya a native of tropical America was 1ntroduced 1n Ind:ia
1in the 18th century However Purseglove (1968) had stated
that the fruit i1ndigenous to South Mexico and Costa Hica was
taken by Spaniards to Manila 1n mid sixteenth century and

from there 1ntroduced 1t to India

A report published by Food and agricultural
Organisation (FAO 1987) 1ndicates that annual world
production of papaya 18 2914 47 metric tonnes and of thas
India produces about 350 metric tonnes According to Iyer
(1987) 1n Kerala about 61 1 metric tonnes of the fruit 1is
produced per annum But 1n a recent report of Kerals
Horticultural Development Corporation (1992) 1t has been
revealed that Kerala s annual contribution i1n this context ais

only 50 46 metric tonnes



2 1 Nutritional Composition of papaya

Papaya 1s a2 wholesome fruit and 18 consumed
primarily as table truit or salad vegetable (Hayes 1933)
Papaya 18 a rich source of carotene and fair source of
Vitamin C niacin riboflavin thiamine and minerals like
calcium phosphorus and 1iron The value of papaya as a
medicinal fruit has been reviewed by Quisumbig (1951) and
Chopra (1958) As stated by them papaya 1s said to possess
anti1helminthic abortifacient and emmennagogue properties
They also said that the alkaloid carpaine found i1n papaya was
reported to act as a heart depressant amoebicide and

diuretic

2 2 Fruit based products

Processing fruit based products 1s a method ot
reducing post harvest losses of perishable foods like fruits
Bourne (198b}) has classified the causes of post harvest
losses of perishable crops 1n developing countries as primary
losses due to 1nsects microbes and mechanical damages and
secondary losses due to poor storage and 1nadequate transport
faci1lities Menezes (1980) studied the suitability ot major
trop:ical fruits for processing The fruits selected were
pineapple cashew banana avocado guava papaya mango and

passion fruit



As reported by Sidappa et al (1988) the modern
methods of fruit preservation may be broadly classified 1nto
phys:cal and chemical methods The physical methods 1include
preservation using low temperature by heat application
dehydration and 1irradiation The chemical methods 1include
addition of acids salting or brining by addition of sugar
by addition of chemical preservatives and fermentation
Among all these methods preservation by addition of sugar
and application of heat 1s a highly 1important method :in the

case of fruits

Tripath: et al (1988) developed a recipe for amla
Julce which was found organoleptically acceptable even after
8 months According to the Okoli1 and Ezenweke (1990) papaya
Juice at pH 3 9 was highly acceptable Krawger et al (1992)
determined major and minor constituents like total soluble
solids (11 2 16 2 g/100 nos ) acidity (0 46 - 1 2 g citric
ac1d/100 ml) fructose (1 72 4 75 g) glucose (1 21 4 52

g) and sucrose (2 47 9 73 g) 1n pineapple juice

halra et al (1991) reported that beverage made
from mango papaya pulp preserved for one year was

organoleptically acceptable also Papaya Ready To Serve



beverage (RTS) standardised by Thirumaran et al (1893)
consisted of 25 per cent pulp 9 5 per cent sugar (15 Brix)
and 65 per cent water The RTS was also found to be highly
acceptable organolepticaliy with a shelf life of more than
s1x months Thirumaran et al (1992) has standardised the
formula for the preparation of fermented carrot based RTS
which was acceptable even after si1x months Manan et al
(1992) developed an RTS with acceptable sensory attributes

from 9 months stored apricot pulp

Sidappa et al (1986) defined fruit jJjuice
concentrate as a fruit Juice which has been concentrated by
the removal of water elther by heat or by freezing Pruthi
(1959) standardised the method for concentrates from lemon
Hodgson (1990) developed partially clarified guava julce
concentrate with a pH of 3 16 total aci:d 4 687 per cent ash
1 15 per cent and moisture 72 4 per cent Thirumaran et al
(1990) standardised a recipe for tomato concentrates with a
good shelf li1fe period Similarly Seth: (1994) developed a
method for whole tomato concentrate using chemical

preservations with a shelf li1fe of eight months



Siddappa et al (1986) has defined fruit Juice
powder as highly hygroscopic powder made from frurt juices to
which natural fruit flavours 1n powder form 18 1incorporated
to compensate for any loss of flavour Different fruit
powders with avocado banana mango and gauva were
standardised by Pruthi and Lal (1959) Passion fruit juice

powder has been standardised by Pruthi (1880)>

Jam 18 prepared by boiling the whole fruit pulp
with sugar to a moderately thick consistency without
retaining the shape of the fruit (Cruess 1868) Donchenko
and his colleagues (1983) observed that the pectin/sugar
solution prepared in the ratio of 1 5§ with water at 30 volume
per weight of pectin and pH 1n range of 2 5§ to 6 0 was
observed to result 1n 1ncreased jJam strength The study
further revealed that pH value 1n range 2 8 to 3 2 are
considered optimum for maximum strength of jJam made of
pineapple Thirumaran et al <(1986) had standardised the
formula for papaya Jam with a shelf 1ife of eight months and
with an average overall acceptability score of 3 75
According to Aina and Adesina (1991) high solid jams from low
usage tropical fruits are composed of fruits (43-45%)

Soluble solids (68 6 68 9 per cent) reducing sugar (35 6



40 6 per cent) and pH 2 8 - 3 4 In this experiment jams
showed good storage stability at ambient conditions

Bhatnagar (1991) conducted studies on the preparation of jam
from water melon rind The jJjam though low 1n acid and

pectin was highly acceptable and had a shelf life for six

months

Maini1 et al (1982) reported that more fruits are
preserved by dry:ing than by any other methods as these
methods have major advantages of greater concentration in dry
form production with minimal labour less expensive and
economic equipment for processing and storage The
preparation of dried papaya and jack fruit wre established
by Jayaraman and Gupta (1991) Dried papaya and Jack fruit
are reported to be rated higher 1n appearance flavour and
texture Singaravelu and Arumugam (1983) prepared dried
sapota flakes which showed a shelf li1fe of 120 days with

pretreatments and 30-40 days without pretreatments

Candied fruits are prepared by gdradually
concentrating fruit 1n syrup by repeated bolling until the
fruit 1s heavily i1mpregnated with sugar this process being

followed by drying to over come stickiness (Cruess 1958)



Thirumaran et al (1985) standardised a simple processing
technique for papaya candy making use of fully matured but
unripe papaya It was found that soaking treatment of papaya
pieces 1n water containing two per cent salt and one per cent
calcium chloride solution resulted 1n a product with
acceptable colour appearance texture and with a mean score
of 3 43 for organoleptic evaluation Mohammed et al (1993)
developed a recipe for candy using pineapple which was

organoleptically acceptable also

2 3 Shelf 1ife qualities of fruit based products

The quality parameters generally selected to as-—-
certain 1ts suitability for public use and to study the
effect of processing method are chemical tests like acidity
pH reducing sugar TSS and total sugar Physical qualiities
li1ke moisture Dbulk density specific gravity pulp content

microbial tests and sensory evaluation are also ascertained

Analysis of citrus jJuice stored over a period of
e1ght months at room temperature showed an 1ncrease of 37 25
per cent 1n total acid:ity (Metha and Bajajg 1983) Similar

findings were reported in the mango squash by Palantswam: and



Muthukrishnan (1974) and 1n the stored litchi1 Juice by Sethi
(1985) A slight 1increase 1n acidity was noticed after 150
days storage of canned papaya products like juice and nectar
by Kulwal et al (1985) Studies conducted 1n amla juice by
Tripathi: et al (1988) exhibited an 1increase of O 86 per cent
1n acidity during storage Studies conducted by Thirumaran et
al had noticed similar 1ncrease i1n acidity in tomato juice
concentrate (1990) and i1n fermented carrot based RTS (1892)
Guava pulp stored over a period of 45 days showed an 1increase
1n acidity during storage (Kalra and Revath 1981) Studies by
Tripath: et al (1988) 1n amla Jam had noticed an increase of
0O 03 per cent 1n acidity during 135 days of storage Changes
in chemical characteristics of mango bars during 90 days of
storage 1ndicated an increase 1n acidity (Mir and Nath 1893)

Analysis of dried pomegranates had also shown a higher
acidity content (Xahtan: 1890) Shelf 1i1fe studies on whole
tomato concentrate stored for e1ght months showed an 1ncrease

of 2 08 per cent 1n tirable acidity (Sethi 1994)

On the other hand analysis of preserved grape
Juice proved that processing and pretreatments had negligible
effect on acidity (Sandhu et al 1°88) Kalra et al (1991)

had also reported that acidity did not change significantly
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during the 12 month storage of mango papaya blended beverage
The kinnow RTS stored at ambient condition when evaluated
showed negligible changes 1n ac:idity (Renote et al 1992)
Analysis of kinnow Julce over a period of storage of six
months i1ndicated negligible to slight changes 1in acidity

(Renote et al 1993)

But Bawa and Saini (1987) had reported a decrease
1n acidity during storage period of bottled carrot Juice
Perlette (1992) reported that acidity showed a decreasing
trend with storage 1n grape Julce Storage studies in amia
candy and dehydrates had noticed a decrease of 0 02 per

cent 1n acidity during storage

Since the deteriorative changes were temperature
dependent the 1ncrease 1n acidity were minimum at low
temperature 1n mango bars (Mir and Nath 1993) But the study
1in bottled carrot Jjuice by Bawa and Saini (1987) 1i1ndicated
that the changes 1n acidity was not obvious at lower
temperature Singh et al (1983) explained 1t on the lower
rate of change 1n acidity at lower tempera ure as due to the
inhibitory effect of low temperature on enzyme activities

responslible for the production of acidity



pH 1s i1mportant as a measure of active acidity
which 1nfluence the flavour or palatab:ility of a product and

affects the processing requirement (Renganna 1978)

Chemical analysis by Thirumaran et al (1990)
showed a decreasing trend 1nﬂ%%mato Juice concentrate (4 1 -
4 01) during storage period and in fermented carrot based RTS
(1992) A similar decrease 1n pH was noticed 1n tomato

concentrate by Sethi (1994)

Analysis of canned papaya products by Kulwal et
al (1985) had indicated no change 1n pH during storage
Chemical changes during storage in amla Jjuice produced little
change 1n pH (Tripathi et al 1988) The kinnow RTS stored
showed negligible changes in pH when evaluated for quality
{Renote et al 1992) The analysis of pH on grape julce by
Perlette (1992) failed to reflect any change 1n pH during 24
week storage Negligible to slight changes 1n pH was reported

by Renote et 2l (1993) 1n kinnow juice during storage

Studies on the chemical characteristics of citrus
Ju ce by Bawa and Sain: (1987) 1indicated an 1ncrease ::n pH

from 4 2 to 4 5 at higher temperature Mehta and Bagja)
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(1983) had reported that the citrus Juice during storage of

e1ght months showed a slight i1ncrease 1n pH

Chemical changes related to storage were studied by
Tripath:1 et al (1988) 1n amla jJam and dehydrated products
The study 1ndicated no change i1n pH Canned peach and
apricot pulp stored well over 24 weeks produced negligible

changes 1n pH (Shah and Bains 19892)

Variation 1n reducing sugar during storage may be
mainly due to the acid hydrolysis of sucrose (Labuza et al
1970) and the 1nversion 18 temperature dependent the

inversion rate being higher at higher temperature

Singh and Mathur (1953) had observed an 1ncrease 1n
reducing sugar 1n cashew kept under different storage
temperatures the 1ncrease being greater at higher

temperature

Palaniswami and Muthukrishnan (1974) had reported
an 1ncrease of 0 09 per cent 1n reducing suga in lemon
Julce Guava pulp stored at different temperature showed an

increase 1n reducing sugar with 45 days of storage (Kalra and



Revath 1981) A gradual 1ncrease 1n reducing sugar was
observed by Mehta and Bajaj (1983) 1n citrus jJuice during the
storage period of eight months and the increase being 50 88
per cent Analysis on canned papaya products 1like juice and
nectar by Xulwal t 1 (1985) noticed an 1increase 1n

reducing sugar during 150 days of storage

Analysis on the shelf life quality of amla Jjuice by
Tripathi1 et al (1988) had 1ndicated an 1increase of 0 19 per
cent 1n reducing sugar during storage Storage studies
conducted by Thirumaran et al had observed an 1ncrease 1n
reducing sugar 1n tomato Juice concentrate (1990) and 1in
fermented carrot based RTS (1992) Analysis on kinnow Juice
stored over a perlod of six months showed an 1mprovement 1in
invert sugar with the passage of time under ambirent

condition (Renote et al 1993)

Particularly no changes 1n reducing sugar was
observed by Sandhu et al (1988) during 24 weeka storage of
grape Julce They concluded that storage period had no effect
on the concentration of reducing sugar The chemlcal analysis
of storedi kinnow RTS showed only negligible changes 1n

reducing sugar (Renote et | 1992) while 1n a study
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conducted by Perlette (1992) only a slight change 1n reducing
sugars was obtained during the 24 week storage 1n grape
Julice It was evident from the study that storage temperature

and sulphur dioxide had little effect on the reducing sugar

values

The chemical analysis of litchi pulp during storage
showed an i1ncrease 1n reducing sugar (Seth1i 1985) At higher
temperature the 1nversion was higher than low temperature In
the shelf life studies i1n amla Jam by Tripath: et al (1985)
an 1ncrease of 9 89 per cent 1n reducing sugar was observed
Changes 1n chemical characteristics of mango bars during 90
days storage were studied at different temperature by Mir and
Nath (1993) They had observed that reducing sugar 11ncreased

si1gnificantly at higher temperature

In shelf life studies 1n amla candy and dehydrated
products Tripath: et al (1988) had observed §5 56 per cent

1ncrease 1n reduclng sugar

Shelf life studied 1n amla juice by Tripathi et a}l
(1988) produced a one per cent 1ncrease 1n total sugar duiing

135 days
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In storage studies of Kulwal et al (1985) 1n
canned papaya products namely ptreces Juice and nectar
changes 1n total sugar was negligible During storage of
carrot juice the total sugar was found to decline by 0 14 per
cent at room temperature compared to decline of 0 04 per cent
at low temperature by Bawa and Saini (1887) Chemical
analysis of fermented carrot based RTS indicated a decline 1n
total sugar (Thirumaran et al (1992) A similar decline was

also reported by Renote et al (1993) 1n kinnow Jjutce

Singh and Mathur (1953) observed an 1ncrease 1n TSS
content 1n cashew apples at different temperature and the
1ncrease was greater at higher temperature Monthly analysis
of ciltrus Juice stored over a period of eight months showed a
slight 1ncrease of 1 03 1n TSS (Mehta and Baja) 1983)
Similarly 1l:tch: Juice at room temperature and low
temperature showed a rise i1n TSS content 1rrespective of the
storage temperature (Seth1 1985) Storage evaluation of
amla Juice had revealed that TSS content increased by one per
cent with storage period (Tripathi et al 1988) Guava puln
stored at different temperature showed an i1ncrease i1n TSS

content within 45 days of storage (Kalra and Revdah 1981)



Whole tomato concentrate stored for a period of eight months

indicated an 1ncrease of 4 847 1in TSS (Sethi 1994)

Shelf life evaluation 1n grape juice with different
treatments such as pasteurisation preserved with potassium
metabisulphite and sodium benzoate by Sandhu et al (1988)
had 1ndicated little changes 1n TSS content They also
concluded that processing and pretreatment had negligible
effect on the TSS content Mango papaya blended beverage
stored over a period of one year at ambient cond:ition had
shown that TSS content did not change significantly during
storage (Kalra et al 1991) Similarly kinnow RTS stored at
amblent condition over 24 weeks (Shah and Bains 1992) and and
kinnow juice over a period of si1x months (Renote et al 1993)

had indicated negligible changes in TSS

In the storage studies by Thirumaran et al (1990
and 1992) they had observed a decline 1n TSS on storage 1in

tomato Juice concentrate and 1n fermented carrot based RTS

Storage evalua*ion 1n dried amila products had
revealed that TSS 1n candy decreased after 45 days while

dehydrated amla remained unchanged
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According to Herrington (1991) sensory evaluation
technology 1s a method using skilled management and trained
paneli1sts to provide confirmation on the acceptability of the

product i1n terms of product profile consumer acceptability

and consistency

Storage studies conducted by Mehta and Bajaj (1983)
had revealed that colour retention was better 1n samples
preserved with potass:um meta bisulphate when compared to
pasteuri1zed and sodium benzoate preserved samples Crowell
and Ough (1987) had concluded that pretreatment with sulphur
dioxide 1n grape Juice was not only effective in preserving
good colour and quality but also helped to control the
oxidation of Juice Organoleptic evaluation of bottled carrot
Juice had shown that the product was acceptable for six
months and twelve months at room temperature and low
temperature respectively (Bawa and Saini1 1987) The
evaluation of colour flavour and taste 1n stored grape
Juice had shown particularly no change 1n colour during
storage (Sandhu et al 1888) The grape Juice stored for 24
weeks had shown that sulphur dioxide 1mproved the colour
during storage (Perlette 1992) The formula for fermented

carrot based RTS was acceptable for all the quality



attributes 1:1ke colour appearance flavour and taste for

more than six months (Thirumaran et al 1992)

Organoleptic evaluation of storsed amla jam
indicated that the acceptability 1ncreased with storage
(Tripath1 et al 1988) Acceptability tests were conducted in
mango pulp pretreated with 1000 ppm sulphur dioxide alone and
500 ppm sulphur dioxide and 500 ppm sodium benzoate by Seth:
and Malini (1991) The evaluation after one year revealed
that addition of sulphur dioxide alone and storage at low
temperature helped 1n the retention of carotenoid pigment

flovours and colour

Changes 1n sensory characteristics of mango bars
during 90 days storage at different temperature were studied
by Mir and Nath (1993) The study 1ndicated that storage
decreased overall acceptability and colour darkened But such

changes were lower 1n sulphited samples

Organoleptic evaluation of amla candy and
dehydrated amla showed that the acceptability decreased with
storage (Tripathi: et al 1985) 71he evaluation of dried and

dehydrated pumpkin 1ndicated that sulphitation retards
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browning and retains colour during storage The blanched and
sulphi1ted samples were found more organoleptically acceptable

(Pawar et al 1885)

The microbial growth or microbial damage of a
product 1s dependent upon certain factors both chemical and
physical which are favourable for their growth Among this
pH 158 one of the 1important factor that determines the
survival and growth of microorganisms during processing and
storage Microorganism are affected by the level of free
hydrogen 1on and concentration of undissoclated weak acid
Vas and Ingram (1949) also suggested the greater preservation
of food could be obtained by lowering the pH by addition of
aci1ds li1ke sulphur dioxide According to Joslyn and
Braverman (1954) Sulphurd:ioxide 18 also thought to be an
enzyme poison inhaibiting the growth of microorganisms and
essenti1al enzymes 1In a report published by the International
Commission on Microbiological Specification for Food (1980)
it has been further stated that sulphur dioxide possess both
the biosidal and bilostatic properties The preservation
action of sulphur dioxide 1s mainly by lowering the pH below
4 and main organisms killed or 1nhibited are yeast mold and

gram positive bacteria
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Fruit Juice containing 66 per cent or more sugar do
not ordinarily ferment Scott and his collegues (1940) have
found that sugar syrup containing 66 per cent sugar have
little moisture availlable for microorganisms to grow or

thrive

Shoenfield and Margalith (1962) 1solated Bacillus
group especlally B lichaniformis which caused gageous
spotlage 1n cans of banana puree Gupta et al (1971)
observed spore forming baci1ll: associated with the
fermentation of commerciaily prepared vegetable sauce from
pumpkin Fields et al (1977) also 1solated the same
bacteria from house canned tomatoes and Alien et al (1888)
found that this group of Bacillus 1s most prevalent one among
the Bacillus species 1dentified in fruit products Analysis
on decayed dried pomegranate by Kahtani (1990) showed that
the organisms responsible were Aspergillus and Pencillium
Evaluation on swelling due to gas formation 1n commercially
canned mango pulp showed that 1t was caused by B
Lichiniforms (Ranganna 1993) Analysis of the spoiled
samples of tomato concentrate showed spoillage was eirther by

yeast or Aspergillus (Seth: 1994)
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2 4 Effect of different pretreatments prior to process:ing on

the shelf life quality of papaya products

Before processing the fruits are generally treated
with blanching i1n boiling water exposure to sulphur or
citric acid to enhance shelf li1fe of the products These

treatments are considered as pretreatments

Siddappa et al (1986) defines blanching as a
treatment of fruits and vegetables with boi1ling water and
steam for short period followed by cooling before
processing Kalra (1990) defines blanching as a partial pre-
cooking method 1n which fruits and vegetable are usually
heated 1n water or on live steam According to Bengtsson
(1969) main purpose of blanching before processing 18 to
1nactivate enzyme remove raw or bitter flavour stabilize
the colour and texture reduce bacterial load add desirable
additive and prevent many undesirable changes during
processing Kalra (1990) has further reported that bianching

may extend shelf-life qualaity and the organoleptic quality of



the product He also reported that due to blanching decrease
in volume nutritive value loss of natural colour and

flavour are also observed

Sharma and co-workers (1993) have reported that
blanched apricots while drying showed low discolouration
compared to untreated fruits However Pawar et al (1985) has
felt that blanching 18 one of the suitable pretreatments for
drying and dehydration of fruits since 1t accelerates the
actual drying process and helps 1n maintaining the quality of
the product during processing and storage Experiments
conducted by Shah and Bains (1992) on peach and apricot
pulps Dblanching prior to pulping at a temperature of 92 5
+21 5 C for 3 5 minutes has resulted 1n better shelf-11fe
qualities A comparative study was carried out by Scow et al
(1991) on the effect of low and high temperature blanching on
the firmness of canned and frozen fruits The study revealed
that low temperature blanched canned guava and papaya were
significantly firmer than high temperature blanched products
On the basis of these observations a temperature of 56'C for

blanching was suggested



25

Blanching 18 reported to conserve nutrients asg
revealed i1n studies conducted by Sian and Ishak (1991) In
this siudy carotenoids of papaya and pineapple were found to
be retained better after blanching It was further observed
that carotenoids decreased progressively as the blanching
temperature (100 C) and time (14 minutes) 1ncreased and

carotenoids were found to be retained better with higher

moisture and sugar

According to Renganna and Padival (1981) sulphiting
18 the treatment of fruits and vegetables with soluble
sulphites to prevent browning They further explained that
small concentration of sulphur dioxide may help 1in protecting
the flavour 1in products Sulphiting 1s also reported to be a
suirtable pretreatment for dehydrated products since 1t
prevents the major problem observed 1n dehydrated products
that 1s discoloration Similar observations were reported by
Sethyr (1985) 1n fruit pulps dur:ing storage Liteh1 pulp
samples stored for a year treated either with 500 ppm sulphur
dioxide or 500 ppm sulphur dioxide with one per cent citric
acid Sulphur dioxide alone was reported to show less
browning during storage The studies conducted 1n mango bars

by Mir and Nath (1993) have indicated a decrease 1n non-
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enzymatic browning i1n sulphited samples The colour of mango
bars darkened during storage 1n unsulphited samples but such
changes were negligible i1n sulphited samples Singaravelu and
Arumugam (1993) have stated that sulphitation 1increased the
shelf li1fe of dried sapota flakes three fold than that of

control (30-40 days)

An advantage of sulphitation 1s reported to be
retention of nutrients present 1n fresh fruits A study
conducted by Sethi (1891) on mango pulp with different
pretreatments such as 1000 ppm sulphur dioxide alone and 500
ppm sulphur dioxide and 500 ppm sodium benzoate has revealed
that samples treated with sulphur dioxide alone were found
to help in the retention of carotenoids According to Seth:
and Malini (1991) jJulces prepared from sulphited mango pulp
had better flavour than controls Studies on solar dried figs
by Pawar et al (1992) 1ndicated that samples pretreated with
sulphitation retained more sugar than blanched and control A
study by Perlette (1992) 1n grape Juice have shown that
sulphitation i1mproved the colour of the product Similar
results were reported by Mir and Nath (1993) 1n their studies
on mango bars The colour of Mango bars darkened during

storage but changes were negligible i1n sulphited samples A



study conducted by Mohammed et al (1993) have proved that
treatment with sulphur dioxide prior to processing pineapple
candy had 1ncrea<ed the retention of ascorbic acid and alsc

the organoleptic qual:ities

Organoleptic qualities of the products pretreated
wilith sulphur dioxide were found to be superior 1n comparison
with untreated samples The study on effect of pretreatment
with sulphur dioxide 1n grape Juice by Crowell and Ough
(1987) showed that the product treated with sulphur dioxide
had better acceptability They had further reported that
pretreatment with sulphur dioxide helped to preserve good
colour since 1t controlled the oxidation of the Juice
According to Pawar et al (1985) sulphur dioxide treatment
not only helps 1n accelierating drying process but also helps
1n maintaining the quality of the product during processing
and storage since 1t retards browning and retain colour
Manan et al (1992) conducted storage studies 1n apricot pulp
preserved with 547 ppm sulphur dioside The study 1i1ndicated
that the pulp was acceptable upto nine months at room
temperature They had fdarther stated that squash made from
this pulp had good shelf life for six months and was highly

acceptable
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Sulphur dioxide sulphate bisulphate salts and
metabisulphite salts are reported to act similarly Renganna
and Padival (1981) have reported that the preservative action
1s due to the free sulphur dioxide present and not due to
combined or total sulphur dioxide Weeny et al (1969) has
stated that browning 1ndex 1s 1nversely proportional to the
residual sulphur dioxide 1n the stored product Hence

retention of natural colour

According toc Renganna and Padival (18681) sulphuring
1s a process 1n which fruits are exposed to fumes of burning
sulphur Sulphuring prior to processing not only protect
certain nutrients and controls discoloration but also

controls microbial and i1nsect activity very effectively

Sharma et al (1993) conducted studies to find out
the effect of pretreatments such as heat application
chemical dipping and sulphur fumigation prior to drying
apircots to prevent discolouration The study revealed that
maximum and minimum browning were observéd 1n untreated
samples and sulphur fumigated samples respectively According
to this experiment among different pretreatments sulphur

fumigation was found to be the best
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Pederson (1849) found that acid dips or addition of
ac1ds during crushing prevent browning of juices and improved
the flavour and aroma Teotia et al (1983) have found that
of all the pretreatments the okra pieces before canning
blanched 1n 0 1 per cent citric acid solution followed by
dipping 1n one per cent calcium chloride solution was found
to be the most superior 1i1n colour texture acceptability
taste flavour and Jeast microbial attack Eynen et al
(1991) studied the effect of citric acid on vegetables The
experimental group showed less microbilal attack Obviously
pretreatment with citric acid for 30 minutes was much more

effective than five minutes In the pretreated model colour

was natural and the product appeared fresh during storage

2 5 Effect of storage containers on the sAelf—llfe quality
of the product
'

A report published by The International! Commission
on Microbiological Specification for Foods (1980) package
protections can be classified as chemical which prevents the
passage of water vapour oxygen or other gases physical
which protect against 1i1ght dirt dust and weight loss and

biological which prevents entry of microorganisms or
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1nsects Briston (1971 and 19768) classified containers into
two as rigid like cardboard paper glass and plast:1é or

flexible like plastic and fo1il

Containers such as glass bottles PVC bottles HDPE
pouches and metal cans are found suitable for storing fruit
products A report of Kerala State Horticultural Development
Corporation (1992) had revealed that there 1s a gradual shift
from soft drinks to fruit based soft beverages available 1in

tetra pack and tetrabulic packages

Sethi and Malini (1981) noticed that mango pulp
preserved with sulphur dioxide and kept for storage studies
had good shelf life 1n glass bottles when compared to PVC
bottles and HDPE pouches Renote et al (1992) had observed
that glass containers are better than metallic pouches for
storing kinnow RTS since the former was superior 1n sensory
quality Purushotham et al (1982) have also reported that
corrosive products like banana and tomato products could be
safely packed 1n glass bottles Thairumaran et al (1990)
conducted an experiment on the effect of storage containers
on tomato concentrate Among the containers like glass

bottles plastic bottles and polythene covers the best



packaging material was found to be glass bottle with a shelf

1:fe of four months Kalra et al (1891) found that mango-
papaya blended beverage showed a shelf-l1fe of one year 1n
glass bottles Suitability of 1i1ndigenously available glass
contalners was studied for packaging processed products by
Purushottam t al (1982) Reduction 1n carotene was found

to be less 1n amber coloured bottles

Pruthi (1550) from his studies concluded that
better retention of colour ascorbic acid and keeping quality
1n canned products Another study by Pruthi (1954) revealed
that canned Jjuices and squash could be stored for a period of
12 15 months without any serious loss of quality Bairley
(1990) developed a flexible laminate for packaging
hygroscopic food espec1allg dried fruits The laminate
conslsts of an 1nner layer of polystyrene foam with
antistick properties The outer layer consists of paper or
polyethylene fi1lm or plastic film Cristofaro et al (i19980)
conducted a comparative study of packaging material of fruit
Juices with glass bottles and cartons The study revealed

little effect of packitype on the quality ot the product
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by Manan et al (1982) on apricot pulp preserved with 547 ppm
sulphur dioxide has shown that the quality was satisfactory
upto 9 months at room temperature They also found that
squashes prepared from this pulp were acceptable upto 8
months Kalra et al (1991) had concluded that the mango

papaya blended beverage showed a shelf l:fe of 1 year under
ambient condition Seth: (1985) had reported that pulp from

li1tch:1 fruit was found acceptable for € months at room

temperature and upto 12 months at low temperature

Kulwal et al (1985) had revealed from his studies
that certain undesirable chemical changes l1ke 1ncrease 1n
acidity and 1nversion of sugar were very rapid at higher
temperature A similar result was obtained by Sethi (18985) 1in
litch: jJuice Studies conducted by Bawa and Saini (1985) 1n
1i1tch: Juice 1n the effect of storage temperature 1i1nbottled
carrot Juice revealed that refrigerator temperature was
qulte acceptable They also observed that the changes 1n
reducing sugar pH aci1didty and total sugar were not
si1gnificant at low temperature Changes 1n the chemical
textural and sensory characteristic of mango bars during 90
days of storage at 18 C 27+3 C and 38+1 C were studied by

Mir and Nath (1993) Acidity and reducing sugar 1ncreased
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si1gnificantly during storage at higher temperature The
deteriorative changes were minimum at 18 C Stud:ies
conducted 1n papaya nectar by Brekke et al (1978) concluded
that nectar should be stored at 23 9 C or below for optimum

quality retention
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MATERIALS ANDH METHODS

The study entitled Impact of pretreatments and
processing on the shelf-l1fe quality of papaya products 1s
a comprehensive study on the standardisation of papaya based

products and evaluation on shelf life qualities

3 1 Selection of fruit

Papaya needed for the study was collected from the
Instructional Farm of the College of Agriculture Vellayan:
and from adjacent private farms The variety Co I was used

They were washed thoroughly and dried

3 2 Pretreatments selected

The pre treatments selected for the study were

3 2 1 Blanching
3 2 2 Sulphiting

3 2 3 Exposure to Sulphur fumes



3 2 4 Immersion in ciltric ac:id solution

3 2 5 One sample as control without any of the above pre-
treatments

The pretreatments to the fruits were given
separately after peeling the outer skin and cutting the

fruits 1nto cubical pieces of 3cm s1ze

3 21 Blanching

Treatments of fruits and vegetables with boiling
water or steam for a short period followed by cooling prior
to processing s known as blanching (Siddappa et al 19886)
Blanching helps to 1nactivate enzymes remove raw or bitter
flavour and softens the tissue eliminating micro organisms
The method of Scow et atlt (1991) 1n using the minimum
temperature and time for a better effect was administered 1n

the present study

The fruit pieces (about 3cm cubes) were tied 1n a
cotton cloth and submerged 1n bol1ling water for a period
ranging from 1 3 minutes Different peri:ods of blanching

were used for different processing techniques selected



3 2 2 Sulphiting

Sulphiting 1s 1mmersing the fruit pieces (3cn
cubes}) 1n a sulphite or bisulphite solution The pileces
were 1mmersed 1n one percent potassium metabisulphite
solution for 30 minutes at room temperature and later the
pleces were drained and spread on aluminum trays for 30

minutes before further processsing

3 2 3 Exposure to sulphur fumes

The fruit pieces were subjected to sulphur fumes
Cut pieces of fruits were arranged 1n perforated metal racks
arranged i1nside a chamber Sulphur powder kept at the bottom
rack was burnt 1nside the chamber for 30 minutes Sulphuring
was done at the rate of 3g per Kg of fruits The fruits were
processed 1immediately atter this exposure Fig (1) depicts

the cross section of a fumigation chamber

3 2 4 Immersion 1n ciiric Acid solution

The fruit pileces of si1ze 3cm cube were 1mmersed 1n

fi1ve percent ciltric acid solution tor 20-30 minutes drained
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and spread on aluminium trays for 30 minutes before further

processing

3 2 5 Control

Fresh fruits without any pretreatment were need as

control for comparison with the pretreated samples

3 3 Processing techniques selected

Three different processing techniques to yield the

final produets squash Jam and candy were attempted with

papaya

3 3 1 Squash

In each treatment the Juice extracted from 4 kg of
fully ripe fruits was mixed with double the quantity of
sugar A total of 20 kg of fruit was processed to prepare 240
bottles of squash The method 18 depicted i1n Fig 2 and the

samples processed presented in Fig 3

The squash prepared were bottled 1n 200 ml bottles

and sealed using metal caps



Fig 2 Flow chart showing the steps in preparation of
papaya squash

Peeled papaya cubes (3 cm) I
% Blanching N7 3 Exposure to
\ / sulphur fumes

Exposure to
pre treatments

4 Immersion n

2 Sulphiting
citnec acid solutton

\-

5 Control

N

Preparation of pulp

Addition of bailed sugar solution
to pulp

Pulp Water Sugar 1 1 2
to maintain 45° Brix

Addition of 0 25 % citne acd to
sugar solution while boiling except
for pre-treatment 3 2 4

Straining the pulp sugar mixture
through muslin cloth

Addition of 0025 % Potassium
metabisulphate except for
pre treatment 322 and 323

Mixing

Bottling in stenlized
glass bottles







33 2 Jam

For each treatment t1 5 kg pulp from firm and ripe

papavya fruits were used The fruit pulp and sugar ratio
standardized was 1 1 The Fig 4 shows the steps i1nvolved in
the preparation Total of 58 kg of fruit pleces were

processed to prepare 240 bottles ot Jam The samples

processed 18 presented 1n Fig 6§

The Jjam prepared were stored 1n glass bottles of
200 ml capaclty The bottles were sealed s11g aluminum

foi1l and plastic lids

3 3 3 Candy

Fully matured unripe t a1t n = 1 13 the
processing Eight kg of pLeeled 1 ts ere required rToOT
each treatment and the ejual Lrojor 10 o1 suJagar used The
ratio was 1 1 A teotal gua t2t o «0 g o1 frulit were

processed to prepare 240 pacl ts o1 Candy The method 1s
cepircted 1n F1g n ard the samples processed 1s presented 1n

Fig 7



Fig 4. Flow chart showing the steps in preparation of
papaya jam

Peeled papaya cubes (3 cm) I

1 Blanching 3 Exposure to
sulphur fumes
Exposure to
pre treatments
2 Sulphiting 4 immersion in
citric acid solution
§ Control

Preparation of pulp

"

Addition of sugar to
pulp (1 1)

Cooking the pulp-sugar
mixture to reach 68° Brix.

Addition of 01 per cent
citnc acid except for 32 4

Cooling l

Bottling n stenlized
glass boftles




Fi9 5 : Papaya jam



fig 6 Fiow chart showing the steps in preparation or
papaya candy

Peeled papaya cubes (3 cm)

Immerced n 1 % | me soultion
over night

1 Blanching \ / 3 Exposure to
sulphur fumes

Exposure to
pre treatments

4 Immersion n
ciin¢ acid soiut on

2 Sulphtng

S Control

25% of total sugar n water (0 375
part the we ght of fruit pieces)
Addit on of 0 25 % citnc acid
to sugar solution except for

pre treatment with 32 4

Frut pleces In sugar solution
for § days

Drain ng and sundrying for 6 hours

Reboming with 25 % of sugar
for 10 minutes

Adding sundried samples

Repeat the procedure for 4 days I

Frut p eces draned and
sundr ed for 3 days

Packed In polypropylene covers I




Papaya cand
Ficj 1 i 2 y



am nd was packed i1n air t ght

33 I T st a1 du d on tle fresh products

fr s 'y prepared papaya squash Jam and cand
fo mo sture total ash acldity reducing s dar
ota sugar crude fat crude fi1bre and non sugar

carbol drates

All the samples were drawn randomlv 1n requ red
quantit es for analys1s 1n duplicate The sampling procedure

s given below

Liquid sample

From liqu 4 sample 1 ke squash 10ml ot the sample

was withdrawn for each analysis

Soli1d sample

From sol d¢ sample 1tke jJam aid candy 10 g ot e

sample was welighed and taken for analys:s
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The organolept ¢ characteristic of the papaya baset
products processed b the three different methods were
est mated For the conduct of tte acceptab | tv tr a s t
panel! members were selected from a group of 25 tealthv women
in the age group of 20 25 us ndg the triangle methol Furthe
gtudies have 1ndtcated that a small h ghiy sens t ve pane
wou 1 usuallv g e more rel able results than a arge ess
sens t1 e group Because ot tt s from the twe t f ve wome

ten ver sensit e omen were se c¢ted b the tria g e test

The acceptab | ty tr als on frest products namely
squash jam anl card were co ¢ tel us ng ten pane members
Major g a tv attr butes scored bv the panel members n a
f e polnt scale were olour flavour taste and texture
The tests were co ducted as per the standard: ed procedure

prescr bed bv Swam natha 974

3 4 Storage condit ons selected

Storage tuat o sel cted for the stud we e
amb e t an refr gerated co d t n Samples were kept for

storage stud es T g 8 tor o e vear as deta led be ow



F'a 8 ; Papaya products stored in the refrigerator
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Detai1ls of samples kept for storage studies

Nature of Storage Refrigerated Ambient conditions
Samples Capaclty Condition 4 10°c 24 30°%
Squash 200ml capacity 24 bottles (1 repl: 24 bottles
cation) (1 replication
Jam 200ml capacity 24 bottles (1 repl: 24 bottles
cation) (1 replicat on
Candy 100g Packets 24 packeta (1 repli 24 packets
cation) 1 replicat on

Shelf li1fe qual:ities of the three products were

ascertained through per:iodical tests

341 Tests conducted to ascertain shelf life qualities of

papaya squash

As per Fruit Product Organlisation FP
speci1fications routine tests recommended to ascertain she [
life qual ties of any squash are net olume we ght of u ce
content total s luble solids aci1d ty pH reduc ng sugar
total sugar pulp contert specif ¢ grav ty organo epti

qual:ty fermentation test mold content and aci1d so ub e
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ash These tests were carried out bv methods detailed 1n

Table t

3 4 3 Tests conducted to ascertain shelf life qualities of

papaya Jam and candy

As per FPO specif cations routine tests recommended
to ascertain shelf li1fe gualit es of Jam and candy are
acidity pH reduc ng sugar organoleptic qual ties mold
count and butk density These tests were also conducted on
the papaya jJam and candy by method detailed 1n Table 1 The
score card evolved for the conduct of organolept ¢ studv 1s

presented 1n Appendix 1



Table-1 Methods adopted for the analysis of the compostion
and quality factors of the papaya products

No Procedure adopted for References
estimations

1 Moigture Renganna (1978)

2 Total Ash Renganna (1978)

3 Acidity A O A C (1860)
4 Reducing sugar A O A C (19860)
5 Crude Fat Renganna (18978)

6 Crude Faibre Renganna (1978)

7 Carbohydrates A O A C (1960)
8 Net volume/wt of juice content Renganna (1977)

9 pH Renganna (1928)

10 Total soluble solids Renganna (1977)

11 Total Sugar A OAC (1980)

12 Pulp Content Renganna (1977)

13 Specific gravity Renganna (1977)

14 Organoleptic quality Swaminathan (1974)
15 Acid soluble Ash Renganna (1977)

16 Bulk density Renganna (1977)

17 Fermentation test
18 Mold count

19 Bacteri1al count
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RESULTS AND DISCUSSION

Salient findings obtained 1n the study entitled
Impact of pretreatments and processing on the shelf-l:ife
quality of papaya products are presented below under the

following headings

4 1 Influence of pretreatments on the shelf-1li1fe qualities

of papaya products

4 2 Influence of processing technique on the shelf-life

qualities of papaya products

Fresh as well as pretreated papaya fruits were
processed as squash jam and candy Different pretreatments
attempted were blanching sulphiting exposure to sulphur

fumes and 1mmersion 1n citric acid solution

Different storage conditions attempted for one year
were malnly based on temperature one set at ambient

conditions (24 to 30°C) and another set under refrigerated

conditions (4 to 10°C)
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4 1 Influence of pretreatments on the shelf-1li1fe qualities

of papaya products

Shelf 11fe qualities comprise proxlmate
composition organoleptic qualities and selected other
parameters like acidity pH reducing sugar total sugar
total soluble solids pulp content specific gravity overall
acceptability mold content fermentation and acid soluble
ash for squash and acidity pH reducing sugar overall
acceptability bulk density and mold count for jam and candy

The detai1ls are presented below under following headings

4 1 1 Processing papaya products

4 1 2 Influence of pretreatments on the proximate

composition of the fresh papaya products

4 1§ 3 Influence of pretreatments on the organoleptic

qualitres of fresh papaya products

4 1 4 Infiuence of pretreatments on the shelf life

qualities of papaya products
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4 11 Processing of papaya products

About one hundred and twenty kg of papaya fruits
were processed to prepare the three products after

pretreatments as 1ndicated 1n Table 2

Papaya based products processed for the study were
squash (240 bottles) jam (240 bottles) and candy (240
packets) The product had the flavour of orig:inal fruit and
were free from burnt or objectionable flavour The candy
prepared was translucent and not hard or granular Fifty per
cent of the products were kept 1n the refrigerator and the

remaining at the ambient condition

Percentage of fruit and sugar in the final product
on the basis of weight by weight was also varying since
percentage of sugar 1n squash was 68 7 per cent while 1n jam
1t was 50 per cent In candy 70 to 71 4 per cent of sugar was

observed to be absorbed

In sqguash the fruit jJuice 1r1ncluded was an
unconcentrated liquid exhracﬁed from the ripe fruit and

contained portions of pulp and other cellular matter FPO



Table 2 Details of papaya based products processed for the

study
Details of products
Pretreatments e S el B v e
Squash* Jam** Candty**
(200 ml (200 ml (100 ml
number of bottles/packets
1 Control 48 48 48
2 Blanching 48 48 48
3 suiphiting 48 48 48
4 Exposure to sulphur fumes 48 48 48
5 Immersion 1n cltric
and solution 48 48 48
240 240 240
*
Fruit sugar 1 2



has specified the minimum percentage of total soluble solids
in the final product as a special characteristic of squash

In FPO specification for jam besides minimum percentage of
soluble solids 1n the final product minimum percentage of
fruit 1n the final product on the fresh fruit basis (w/w) was
indicated Similarly by FPO specilal characters indicated for
candied fruits are percentage of total sugar and percentage
of reducing sugar to total sugar (w/w) Detalls pertaining to
the three products 1n this respect were tested and were found

to satisfy the FPO requirements (Table - 3)

4 2 2 Influence of pretreatments on the proximate composition

of the fresh papaya products

Proximate composition of the fresh fruit products
with reference to moisture total ash acidity reducing
sugar total sugar crude fat c¢rude fibre and carbohydrates
other than sugars were estimated Along with the
determination of proximate composition the tests to
ascertain thear acceptabillity by consumers were
administered Influence of pretreatments on the above
characters were also gvaluated The results are presented 1in

Table 4 5 and 6



Table 3 Contrast between specification of papaya products prepared and FPO
stendards [S ddoppa etal ICAR 1486)

§qash Toam Candy
Pretreatments 1 2 3 4 5 6
TSS% Fruit % of % of % of % of
Juice(%) fruit in soluble TS R S to
the final solids TS
1 FPO 40 O 25 0 45 0 68 0 > 70 > 25
standards
2 Control 56 6 31 3 53 1 68 2 71 4 29 1
3 Blanching 58 0 30 9 500 68 7 83 3 28 6
4 Sulphiting 58 0 317 52 1 68 9 83 3 27 3
5 Exposure to 57 6 30 5 52 1 68 6 71 4 31 8
sulphur
fumes
6 Immersed in 56 8 31 5 510 68 4 Ti 4 30 4

citric acid
solution




Proximate composition of papaya squash

Various pretreatments administered were found to
influence the const:tuents ot the products differently
This 18 well 1llustrated by the data presented i1n Table 4
Probably the extraction ot constituents from the fruit was
stimulated by pretreatments while prolonged application of
heat Blanchaing had negatively affected the retention of
constituents like molsture total ash reducing sugar TSS
and total sugar Sim:lar trend was observed 1n control
sample also but for higher pH value Chan and Kwok (1975)
had reported that the hydrolysis of non reducing sugar to
reducing sugar 18 rap:d 1n papaya after the tissue 1s
macerated Moilsture total ash reducing sugar TSS and total
sugar were high 1n samples pretreated with sulphur fumes
Statistical analysis ot the data revealed that pretreatments
had no significant effect on acidity specific gravity acid

soluble ash and overall acceptability

Proximate composition of papaya Jam

In papaya Jam various pretreatments administered

were found to i1nfluence the constituents of the product



Table 4 FEffect of pretreatments on the proximate composition of fresh papaya squash

Moist Total Acid Acidity Reducing Totel Carbo~ 1SS pH Pulp spe- Organo—
ture ash soluble % citric sugar sugar hydrate % con— cific ceptic
Pretreatments % ash (%) ac:id % (%) (%) tent gra— quality
(ml) vity (mean)
1 Control 71 40 1 20 1 00 1 60 5 00 70 67 42 65 56 80 2 80 35 90 1 28 4 45
2 Blanching T2 40 1 40 110 1 60 5§ 00 71 40 42 90 56 00 2 68 36 80 2 30 4 60
3 Sulphiting 73 00 2 00 115 1 80 6,250 J0 70 51 10 58 00 2 41 3660 129 4 50
4 Exposure tc
sulphur fumes 75 10 2 00 i 15 1 86 6,250 7L 40 4500 5800 241 3580 1 29 4 50
6 Immersed in citric
acid solution 74 60 1 90 1 18 1 70 5 50 T1 40 48 90 57 60 25 37 50 1 30 4 55
CD (0 05) 106 054* o026 033 0 034™* 167036 073 02 035012 o045
% 5 per cenit significant

*% 1 per cent significant
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differently The data are presented in Table 5 Fruits
1mmersed i1n sulphur dioxide solution exposed to sulphur
fumes and 1mmersed 1p citric acid solution showed a higher
concentration 1n acidity Moi1sture level reducing sugar

total sugar and carbohydrates were higher 1n fruits exposed
to sulphur fumes while jam processed from blanched fruit
recorded the highest score for overall acceptability Lower
values obtained for control for acidity reducing sugar

total sugar and carbohydrates 1ndirectly 1ndicated the
influence of different pretreatments on these constituents

Except bulk density and ash all other factors were

significantly 1nfluenced by the pretreatments

Proximate composition of papaya candy

In the case of papaya candy statistical analysis
of the data collected on various constituents of different
pretreated samples indicated that moisture total ash total
sugar and crude ¢fi1bre were not 1nfluenced by the
pretreatments applied as presented 1n Table 6 while acidity
reducing sugar crude tat carbohydrate pHE bulk density
and overall acceptability were significantly influenced by

the pretreatments Products processed with fruits 1mmersed



Tahle 5 LCffect of pretretments on the proximate composition of fresh papaya Jam

Moist Total Acidity Reducing Total Crude Crude Carbo Bulk Organo-—
ture ash 4 sugar sugar fat fibre hydrte pH density leptic
Pretreatments A citric % g/ g/ % 1b/wt  quality
acld/g 100g 100g (mean
score)
1 Control 2570 2 00 q_50 26 30 38 50 009 072 23867 390 11900 4 10
2 Blanching 25 30 1 96 0 50 27 80 4170 010 085 25 02 380 11700 4 40
3 Sulphiting 2500 210 0 70 29 40 41 60 010 080 26 46 310 118 10 4 20
4 Lxposure to
sulphur fumes 26 10 2 20 0 70 31 30 41 70 009 080 28 17 300 11750 4 30
6 Immersed 1n citric
acid solution 25 30 1 98 070 29 40 41 60 0 11 0 80 26 46 320 11700 4 10
CD (0 05> 054 042 0 04 0 26 028 004 005 0 07 003 8508 O 36
* 5 per cent significant

*k 1 per cent significant



Table 6 Effect of pretretments on the proximate COMPOSLLIOIL UL 11 T3l [RAKAYD LG R4y

Moist  Total Acidity Reducing Total Crude Crude Carbo Burt k Organo—
ture % % citric sugar sugar fat fibre hydrte pH density leptic
Pretreatments % acid/g % G/g % g/100g g/100g 2%/gm 1b/wt quality
(mean score)
1 Control 30 60 0 98 0 50 21 70 71 40 0 23 0 85 19 63 3 56 39 50 3 30
2 Blanching 30 20 O 90 0 50 20 80 71 40 0 21 0 80 18 72 350 4000 3 9
3  Sulphiting 30 10 1 02 0 786 23 80 T 35 0 24 1 05 21 42 310 41 10 3 go
4  Exposure to
sulphur fumes 30 40 0 86 0 70 22 70 77 35 0 25 1 00 20 43 300 41 20 4 80
6 Immersed in citric
acid solution 30 30 0 895 0 76 22 70 71 40 0 92 1 00 20 50 3 18 41 60 3170
CD (0 05) 046 0 50 012 0 26 1368 012 0 28 0 16 0 52 0 93 0 36
* 5 per cent significant

*k 1 per cent significant
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1n citric acid solution were high 1n acidity reducing sugar

and carbohydrates while those processed with blanched fruits
were low 1n these constituents and also in crude fat Fruits
exposed to sulphur fumes obtained the highest score of 4 8
for overall acceptability while control samples obtained the

lowest score of 3 3 tor overall acceptability

4 1 3 Influence of pretreatments on the organocleptic

qualities of fresh papaya products

For any product acceptability among the public 1s
the most 1mportant quality In the pretreatments the fresh
fruit was exposed to boiling water sulphur and citric acid
An attempt was made to ascertain the 1intluence of these
treatments on the acceptability of the product Major
quality attributes such as appearance colour taste flavour
and texture were rated 1n the products and their overall
acceptability was worked out by adding the scores obtained
for all the four quality attributes tested Maximum score
that would “e obtained for & product was 20 and the minimum

score was 4
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Influence of pretreatments on the organoleptic
qualities of three products are presented in Table 7 8

and 9

In the case ot squash as detailed i1n Table 7
scores obtained for overall acceptability was highest for
blanching (18 3) followed by fruits 1immersed in citric acid
solution (18 2) fruits exposed to sulphur fumes (18 0)
fruits sulphited (17 9) and control (17 8) Exposure to
sulphur fumes and 1mmersion 1n ctitric acid solution were
found to 1nfluence the taste and colour of the product Thas

treatment might have temporarily bleached the colour

Further analysis of each quality attribute for
papaya squash revealed that taster and colour were not much
affected by the pretreatments Statistical analysis of the
data revealed that pretreatments had no significant effect on
these qualitres Pederson (1947) had found that acid dips
before processing 1mprove the flavour and aroma of squash
Pretreated samples were itound to give higher scores than
control Crowell and Ough (1987) had found that the
pretreatment with sulphur dioxide help to preserve colour 1in

fruirt juices



Table 7 Effect of pretreatments on the organoleptic
qualities of fresh papaya squash
(Mean scores)

Organoleptic qualities Total

Treatments — - - —-—— score
Taste Colour Flavour Appearance
Control 4 4 4 5 4 B 4 3 17 8
Blanching 4 7 4 6 4 6 4 4 18 3
Immersed 1n
sulphur dioxide
solution 4 3 4 5 4 5 4 6 17 9
»

Exposed to
sulphur fumes 4 4 4 6 4 6 4 4 18 0
Immersed 1n
citric ac:d
solution 4 7 4 8 4 6 4 3 18 2

CDh (0 05)
F~test 0 46
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Results pertaining to organoleptic qualities papaya
Jam are presented 1n Table 8 The scores obtained for
overall acceptability of papaya jam was highest for blanching
(17 7) followed by fruits exposed to sulphur fumes (17 2)
frurts sulphited (16 8) control (16 4) and fruits 1mmersed
in citric acid solution (16 2) Exposure to sulphur fumes
and sulphiting might have 1nfluenced the taste of the
product This treatment might have temporarily bleached the

colour and toughened the outer layer of the iruit

In the case of papaya Jjam comparative scores
obtained for all the samples including control were low
However the fruits 1mmersed 1n citric acid solution gave the
least acceptable product mainly because of the lower score
obtained for texture Statistical analysis of the data
revealed that pretreatments had significant effect on the
organoleptic qualities Jam processed from blanched fruits
and fruits exposed to sulphur fumes had recorded the highest
scores Organoleptic evaluation 1n papaya Jam conducted by
Thirumaran et al (1846) revealed that the product was

acceptable with a mean score of 3 75



Table 8 Effect of pretreatments on the organoleptic
qualities of fresh papaya jam

Control
Blanching

Immersed 1n
sulphur dioxide
golution

Exposed to
sulphur fumes

Immersed 1n
cltric acid
solution

(Mean scores)

Taste Colour Flavour

Appearance

Total
score

4 3 3 8
4 5 4 2
4 0 4 5
4 2 4 2
4 2 4 2

CD (0 05)

F test

* ¥ 1 per cent

significant

16 8

17 2

i6 2

36**
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Table 9 details the data pertaining to papaya
candy In the case of papaya candy scores obtained for
overall acceptability was higher for fruits exposed to
sulphur fumes (18 4) followed by fruits blanched (15 5)
fruits sulphited (15 3) fruits i1mmersed i1n citric ac:d
solution (14 9) and control (13 1) Exposure to sulphur
fumes was found to 1mprove the colour and overall
acceptability of the product This treatment might have
temporarily bleached the colour and toughened the outer layer

of the fruit

Compared to squash and j)am papaya candy received
lesser scores Candy processed with papaya pretreated with
sulphur fumes unlike the other two products gave the maximum
values for colour score Mehta et al (1983) reported high
acceptability to dehydrated papaya slices blanched 1in 50°
Brix sugar Studies conducted by Crowell and QCugh (1987)
Pawar et al (1985) and Sharma et al (1983) had revealed
that fruits exposed to sulphur fumes would give a better
colour for the product All the pretreated samples gave
higher values than control sample Among the quality
parameters texture taste and colour were responsible for the

-

lower scores of candy Statistical treatment of the data



Table 9 Effect of pretreatments on the organoleptic

qualities of fresh papaya candy
(Mean scores)

Organoleptic qualities Total

Treatments - - = = - - = === score
Taste Colour Flavour Appearance

Control 31 30 33 37 13 1
Blanching 3 9 3 8 4 0 38 i5 5
Immersed 1n
sulphur dioxide
solution 4 0 38 a7 38 15 3
Exposed to
sulphur fumes 4 8 4 2 4 4 50 18 4
Immersed 1n
crtric acid
solution 39 36 35 39 14 9
CD (0 05)
F-test 0 3s**

*% ] per cent significant



revealed that pretreatments had significant effect on the
organoleptic evaluation Candy processed from fruits exposed
to sulphur fumes had the highest organoleptic acceptability
followed by product processed from blanched fruits However

Scow et al (1991) 1n their study on candy revealed that
blanching would 1ncrease the firmness of candies Earlier
studies conducted by Scow et al (1991) Pawar et al (1985
and 1992) and Sharma et al (1993) had also revealed that
there will be 1ndividual variation 1n scores among products

for a similar pretreatment

Studies conducted by Bengtsson (1964) Pawar et al

(1985) and Kalra (1990) had revealed that heat appl:ication
may stabilize the colour and texture and also remove raw or
bitter taste thus 1mproving the overall acceptabil:ty In
the present study among the three products squash and jam

processed with blanched fruits were most acceptable while 1in
the case of candy processed with fruits exposed to sulphur
fumes was the most acceptable When compared to control all
the squash prepared from the different pretreated fruits gave
higher scores In a similar comparison of Jam processed from
fruits 1mmersed 1n citric acid solution gave lower sScore

compared to control Results obtained for candy revealed
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that the product prepared from the pre treated fruits gave

higher scores when compared to control

4 1 4 1Influence of pretreatments on the shelf-life gualities

of papaya products

The shelf-1life qualities of papaya products were
asgsessed perlodically for one year The qualities analysed
for the three products were acidity pH reducing sugar

overall acceptability and mold content

In papaya squash specific gravity acid soluble
ash total sugar pulp content total soluble solids and
fermentation tests were also determined while i1n the case of

papaya jam and candy bulk density was also tested

Effect of different pretreatments on the shelf-life qualities

of papaya squash

Periodical testing of the stored papaya squash
revealed that variation 1n the specific gravity acid
soluble ash and pulp content during the storage

period was negligible
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Fluctuation 1n the acidity level of various samples
of squash are 1i1llustrated i1n Fi1g 9 and mean acidity values

are presented in Table 10

For all the pretreatments there was no change 1in
actdity upto four months for squash samples stored at
ambient cond:itions while similar variation was observed 1in
the refrigerated samples only by the sixth month of storage
Changes 1n acidity at ambient conditions were found to be a
steady 1ncrease from [ 60 to 1 95 per cent while 1n the
refrigerated samples 1t was 1 60 to 1| 92 per cent Variation
1n acldity level 1n stored Juices may be due to changes 1n
concentration of organic acids or due to formation of organic

aclds by degradation of the sugars

Increase in acidity during storage was reported in
papaya Juice and nectar by Kulwal et al (1985) 1n 1litchi
Juice by Sethi (1985) 1n amla jJuice by Singh et al (1988)
In citrus Juice by Mehta (1983) and 1n tomato juice by

Thirumaran et al (1990) and i1n ready to serve beverages

prepared from carrots by Thirumaran et al (19¢2)
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Fresh products pretreated with sulphur and caitric
acld had higher acidity value However impact of wvarious
pretreatments on acidity during storage was varying 1in
squash when compared w:ith squash processed with fruits
devoid ot any pretreatment (1 60 1 79 per cent) Acidarrty
level was found to be decreasing 1n squash processed ifrom
blanched fruits (! 60 1 76 per cent) and i1n products
processed from fruits pretreated with sulphur dioxide
solution (I 70 1 90 per cent) fruits exposed to sulphur fumes
(1 88 to 1 95 per cent) and 1in fruits i1mmersed 1in citric acid
solution (t 70 to 1 88 per cent) The rate of 1ncrease 1n
acidity was less 1n similar pretreated refrigerated samples
Variation 1n acidity between squash prepared from control and
blanched samples were not significant up to the eighth month
While for squash prepared from other pretreated samples
increase 1n acidity during storage was not significant at
all Thus pretreatment had a significant effect 1n preventing

degradation of sugars to acidic products i1n the squash

The lower rate of change 1n acidity at low
temperat ire might be due to the inhibitory effect of low
temperature on enzyme activities responsible for the

production of acidity (Singh et al 1983)



Effect of pretreatmentsand storage temperature on ac dity of papaya squash storage (Acidity expressed as per cent of citric acid/g)
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Studies conducted by Kulwal et a2l (1985) and Bawa
et al (1987) had revealed that the rate of change 1n acidity
in fruit Juices were not significant at lower temperature
Probably the deteriorative changes were more temperature
dependent as suggested by Mir and Nath (1983) Aci1dity
1ncrease 1s an undesirable qualiity and i1n this case samples

pretreated with sulphur tumes can be consitdered to have

better shelf life qual:ity

Influence of storage on pH ot the squash is
1llustrated 1n Fig 10 and the mean values of pH recorded
every month for one year at both ambient and refrigerated

cond:tions for papaya squash i1s presented i1n Table 11

For all the five samples (Control and
pretreatments) there was no change 1n pH for the two months
of storage at ambient conditions except 1n the blanched
samples while change i1n pH could be observed only after four
months 1n a few refrigerated samples such as control and
squash procecsed from blanched and citric acid dipped f uits
The changes 1n pH 1n squash at ambient condition were
observed to be a steady decrease from 2 80 to 1 79 while 1n

the case of the refrigerated samples 1t was from 2 80 to
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2 08 Among the various pretreatments the rate of decrease
1in pH of the squash on storage was lower 1n samples prepared
from papaya fruits pretreated by 1mmersion in citric acid
solution In samples stored at ambient condition a steady
decrease was noticed 1n cortrol (2 80 to 2 17) and squash
processed from blanclhied fruits (2 68 to 1 91) fruits
immersed 1n sulp™ r dioxide solution (2 41 to 1 97) fruits
immersed 1n citric acid solutien (2 50 to 2 27) and fruits

exposed to sulphur fumes (2 41 to 1 79)

In the present study the rate of decrease 1n pH of
the refrigerated samples was less 1n all the pretreated

samples

In line with the present study a decrease 1n pH
values were reported by Sethi (1985) i1n litch:i1 Juice by
Thirumaran et al in tomato Juice (1980) and 1in fermented

carrot Juice by Thirumaran et al (1992)

Bawa et al (1987) have explained that chemical
changes were mo~e pronounced at room temperature as compar-=d

to those 1n refrigerated samples Mir and Nath (1993) had

also reported that the deteriorative changes are directly



Table 11 Effect of pretreatments and storage temperature on pH of papaya squash during storage

Storage perrods (Honlths)

Pre | 2 3 i 5 ] 1 8
treat
nents § S, 8 8 § 8, § 8 8 8 § 8, 5 5§ 5 5
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T, 268 268 267 265 260 260 248 269 231 264 221 261 210 260 205 257
Ty 241 240 240 241 236 240 231 226 224 234 216 229 215 229 212 228
Ty 241 242 241 242 230 242 221 239 220 238 212 233 205 231 204 229
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$4 " (1} "
D (g 05) 002 0025 0 056 0 03!
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related to temperature 1ncrease Bawa et al (1987) from
their studies tn carrot Juice concluded that at low
temperature the change 1n pH was not significant But Seth:
(1985) 1ndicated that a fall 1n pH was observed 1irrespective

of the storage temperature

Variation 1n reducing sugar 1n a stored fruit
product 18 reported to be an i1ndex of acid hydrolysis of
sucrose by Labuza et al (1870) Faig 11 depicts the
fluctuation i1n reducing sugar of the products at ambilent and

refrigerated conditions 1s presented i1n Table 12

Reducing sugar content was unaffected for two
months 1n all the five pretreatments at ambient conditions
while similar results were observed 1in refrigerated samples
for nearly six months The hydrolysis of nonreducing sugars
18 thus much slower under refrigerated conditions In the
samples kept at ambient conditions the 1ncrease 1n reducing
sugar concentration was from 5 610 per cent i1n the first
month to 8 424 per cent 1n the 12th month In the case of
refrigerated samples i1t was 5 610 per cent 1n the first month
to 6 695 per cent 1n the twelveth month The 1ncrease 1n

reducing sugar was found to be varying among the different
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pretreated samples 1n the control group (5 00 to 7 74 per
cent) 1n squash from blanched samples (5 900 to 7 74 per
cent) 1n squash from fruits 1mmersed 1n sulphurdioxide
solution (6 25 to 9 16 per cent) squash from fruits exposed
to sulphur fumes (B8 25 to 9.16 per cent) and squash prepared
from fruits 1mmersed 1n citric acid solution ( 6§ 55to 8 33

per cent)

An 1ncrease 1n reducing sugar was reported by 1n
cashew apples Singh and Mathur (1953) 1n lemon Juice by
Palaniswaml and Muthukrishnan (1874) Kulwal et al (19885) 1in
papaya Julce and nectar by Sethi (1985) 1n litchi juices bv
Bawa et al (1987) in carrot juice 1n amla juice by Tripathi

t al (1988) 1n fermented carrot RTS by Thirumaran et al

(1992) and 1n kinnow Juice by Renote et al (1983) 1n citrus

Juice by Mehta et al (1983)

Kulwal et 2] (1985) and Sethi1 (1985) had reported
that the 1inversion of sugar 1n fruit products was rapid at
higher temperature thar at low temperature In the present
study also the rate oJf 1ncrease was higher at ambient

condition compared to refrigerated conditions Similar

results were reported by Bawa et 1] (1987) also During his



Table 12 Effect of pretreatuents and storage temperature on reducing sugar of papaya squash during storage (redveing sugar expressed as percent glucose/q)

Storage pertod (Nonths)
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study 1n carrot Juice 1t was noticed that storage at room
temperature resuited 1n an 1ncrease in reducing sugar as
compared to ref;;gerated samples Evaluation studies on
bottled carrot Juice stored over a period of s1x months at
room temperature was also conducted by Bawa and Saini (1987)

The results of this study also i1ndicated an 1ncrease of 1 59

per cent 1n reducing sugar 1n samples kept at ambient

condition compared to the refrigerated samples

Influence of storage on total sugar ot the product
1s 1llustrated 1n Fi1g 12 and the mean values of total sugar
recorded every month for one year at ambient and refrigerated

conditions for papaya squash 1s presented i1n Table 13

Total sugar was not affected during four months of
storage There after the change 1n total sugar was observed
to be a steady decrease from 7 03 per cent to 6| 99 per cent
in samples at ambient condition while 1t was 71 03 per cent to
&5 17 per cent 1n refrigerated samples Among the various
pretreatments a slight decrease was observed 1n control
group (70 67 to &2 5 per cent) 1in blanched product (7] 4 to
64 73 per cent) 1n fruits sulphited (70 67 to 59 o0 per cent)

and 1n fruits exposed to sulphur fumes (7! 4 to &3 Yy per
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Table 13 Efrect of pretreatment on total sugar content

(Total sugar expressed as per cent?

Pretre Storage per od (Honths)
ataents ) 2 3 § 5 ] 8
T W67 70 67 70 31 10 31 63 95 69 20 68 &5
Iz 11 40 71 &40 71 40 71 &0 71 40 21 D& 70 o1
Ty 10 67 10 61 10 31 90 31 10 31 69 20 b8 45
Ty 1140 71 &0 701 40 71 A0 70 40 71 4D 70 61
TS 140 21 &0 71 &0 71 &0 %) &0 1) 4u 70 67

0 (g 95) 3 88

Errect or storage temperature on total sugar

(Total sugar expressed as per cent)
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cent) and i1n fruits i1mmersed 1n citric acid solution (71 4 to
66 95 per cent) A simtlar crease 1n total sugar was
reported by Kolewal et al (1988) inpapaya jJuice

A comparison 1n total sugar content of samples kept
in the refrigerator and at ambient condition revealed that
the 1ncrease was greater 1n samples at ambient condition but
the difference was not significant Bawa and Saini (1987) had
also observed that the change 1n total sugar was greater at

higher temperature

Overall acceptability of the products was
ascertarned through the scores given for various quality
parameters like colour taste flavour and appearance by
panel members and i1t 1s 1tllustrated i1n Tig 13 The mean
values of overall acceptability obtained during the storage
peri1od of one year at amb:i:ent and refrigerated conditions for

papaya squash 18 presented 1n Table 14

For all the samples prepared from pretreated fruits
and stored at ambient condition there was no change 1n
overall acceptability upto three months while similar results

were observed 1n the reirigerated samples after a lonager
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Table 14  Effect of pretreatments and storage Lemperature on the overall acceptabtlity of papays squash during storage (Mean score)

Storage per ods (Honthg)
Treat t 2 3 { 5 ] 1 8 ] 10 I 12

gents §; S, S S, § S § S § S § S S 8 § 8 § 8, § S § 0§, § 5
Ty 445 455 450 455 45D 455 L A5 455 440 45D 435445 435 44D 430440 425430 420 420 410 420 410 410
Ty 455 460 460 480 460 460 455 460 455 455 440 450 440 445 A 35445 435440 420 425 420 430 410 420
Ty 450 480 445 445 450 445 450 445 440 445 430 440 400 435 420 435 420430 400 415 410 410 400410
Ty 450 445 450 450 450 450 445 455 445 450 440 445 430 430 425 430 420420 410 420 410 420 400420

Ty 455 480 455 480 460 455 455 455 440 455 435 440 425 440 425 430 420430 410 420 400 420 4004140

CD(o 0s) 012 013 012 012 011 018 015 013
ng ng g ng ng ns ng 08
Tl Control
3y Boor temperature Th Blanehed
S2 Refrigerator Ta Imnersed 1n sulphurdioride solution

T4 Exposed to sulphur funes
Ts Ineersed 1n ¢ tric acid golution



period (five months) The changes 1n overall acceptability 1in
papaya squash at ambient condition were observed to be a
gradual decrease from 4 51 to 4 04 while 1n the case of
refrigerated samples 1t was from 4 53 to 4 14 Among various
pretreatments a steady decrease was observed 1n control
group (4 45 to 4 10) followed by pretreated truits namely

blanched fruits (4 55 to 4 10) fruits i1mmersed 1n sulphur
dioxide solution (4 5 to 4 0) iruits exposed to sulphur
fumes (4 5 to 4 0) and fruits treated with citric acid
solution (4 55 to 4 0) Mehta et al (1983) revealed that
colour retention during storage was better 1n samples
preserved with potassium meta bisulphite Crowell and Ough
(1987) found that pretreatment with sulphur dioxide helped to
preserve good colour and quality and 1t seems to control the
oxidation of juice The rate of decrease was more or less
the same 1n similar pretreated retrigerated samples Similar
results were reported by Bawa et al (1987) Sandhu et al

(1988) and Tripath: et al (1988)

Fig 14 deplcocts the fluctuation 1n TSS of papaya
squash stored at ambient and retrig rated conditions Mean

values of TSS obtalned 1s presented 1n Table 15
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For all the tive pretreatments there was no change
in TSS upto three months The change 1n TSS content was
observed to be a steady 1ncrease from 87 4 to 57 8 per cent
while 1n the case of refrigerated samples 1t was 57 4 to 57 8
per cent Among the various pretreatments a slight 1increase
1n TSS was observed 1n control group (56 8 to 57 2 per cent)
followed by products prepared with blanched fruits (56 6 to
586 9 per cent) fruits 1mmersed 1n sulphur dioxide solution
{58 0 to 58 3 per cent) fruits exposed to sulphur fumes (58 O
to 58 3 per cent) and fruits 1mmersed 1n citric acid solution

(57 6 to 58 0 per cent)

Similar results were reported by Mehta et al

(1983) and Sethi1 (1985 and 1994)

4 comparison 1n [SS content of the samples kept 1n
refrigerator and ambient conditions revealed that 1increase
was greater 1n samples at ambient cond:ition compared to
refrigerated samples Singh and Mathur (1853) have also
observed that the 1ncrease i1n TSS was greater at higher

temperature



Table 15(1) Effect of pre treatments on the TSS content of papaya squash during
storage

Treat Storage period (Months)
ments 1 2 3 4 5 6 7 8 9 10 11 12

T, 568 o568 568 05638 86 9 569 570 571 571 571 572 572
T, 666 9566 5686 566 567 567 567 567 568 568 569 569
T4 580 580 580 580 580 580 581 581 581 582 583 583
T, 580 580 580 580 580 581 581 581 581 582 583 583

T 576 576 576 576 576 577 677 578 578 579 579 580

c0 - o023

** Significant at I% level

Table 15(11) Effect of storage temperature on TSS content

1 2 3 4 5 6 7 8 9 10 11 12

8y 574 574 574 574 575 576 576 576 5716 577 578 578

S, 5§74 514 574 574 574 574 574 575 8§15 576 576 578
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The 1nitial and final values of acidity pH
reducing sugar and overall acceptabil ty of papaya squash
kept 1n ambient and refrigerated condition for one year was
statistically tested by administering student s t test and

the result are presented 1n lable 16

Changes 1n acidity was noted to be not significant
1n all the ambient and refrigerated products A similar
1increase 1n acldity was noted 1n litchi Juice by Sethi
(1985) 1n mango squash by Palaniswamv et al (1954) 1n amla
Julce by Thraipthi et al (1985 1n fermented carrot based RTS
by Thirumaran et al (:982) 1in citric Julce by Mehta and
BajaJ1 (1983) and 1n papaya Julce and nectar by Kulwal et al

(1985)

The decrease 1n pH was noted to be statistically
si1gnificant 1n all the samples stored at both ambient and
refrigerated conditions A fTall 1n pH was observed by Setha
(1985) 1n 1litch: Juice 1rrespective of the storage
temperature A tall 1n pH was also reported by Thirumaran et

al (1992) i1n fermented carrot based RTS



Table 16 Statistical analysis of the shelf-11fe qualities of papaya squash base
on i1nitial and final values during storage

Shelf life Pretreatments Ambient Condition Refrigerator
quality Initial Final t test Initial Final t test
tested
1 Control 1 80 1 79 3 90 1 60 170 2 50
2 Blanching 1 80 1 76 378 1 60 1 70 2 55
Af%?lty 3 Sulphiting 1 80 192 36860 1 80 190 1179
4 Exposure to 1 86 18 234 1 86 1 92 1 67
sulphur fumes
5 TImmersed 1n 1 70 1 90 3 69 1 70 1 86 3 24
citric acid
solution
1 Control 2 80 217 14 39™F 28 261 4 ag*
Blanching 2 68 191 17 63** 268 237 6 58%
pH 3 Sulphiting 2 41 197 810" 24 208 7 14"
Exposure,to 2 41 179 14 40°* 241 214 5 g9*
sulphur fumes
5 Inpersed 1n 2 50 227 550" 250 231 5 30*
citric ac:
solution
1 Control 5 00 15 515 00 25 3 34
2 Blanching 5 00 7o 515 00 25 311
Reduglng 3 Sulphiting 6 295 9 {6 6 59 25 14 2 00
sugar
(%) 4 sure to
sulphur fumes 6 25 9 16 6 59 6 25 T w1 3 97
5 1Immersed 1n 5 55 8 33 4 69 5 55 B8 69 3 10
citric acad
solution
1 Control 4 45 4 10 4 02 4 45 4 10 3 02
2 Blanching 4 55 4 10 4 03 4 55 4 20 2 50
igzga{i_ 3 Sulphiting 4 50 4 Q0 3 06 4 50 4 10 2 585
bility 4 sure to 4 50 400 264 4 50 4 20 3 50
sulphur fumes
5 Immersed 1n 4 85 4 00 3 32 4 55 4 10 4 02
citric acid
solution

¥ Significant at 5% level
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An 1ncrease 1n reducing sugar was noted to be
si1gnificant 1n all the samples stored at ambient condition
while the 1ncrease was not signiiticant 1n the case of
refrigerated samples Studies conducted 1n papaya Jjulce and
nectar by Kulwal et al (1985) and 1n bottled carrot juice by
Bawa and Saini (1987) have observed that storage at room
temperature resulted 1n a rapid 1ncrease 1n reducing sugar
compared to samples kept 1n the refrigerator A rise in
reducing sugar was reported in lemon Juice by Palaniswam:i and
Muthukrishnan (1974) in citrus Juice by Mehta and Bajaj
(1983) 1in amla Juice by Tripathi et al (1988) in litchi
Julce by Sethi1 (1985) and 1n fermented carrot based RTS by

Thirumaran et al (1992)

The differences 1n overall acceptability was not
si1gnificant 1n all the sample stored at both storage
condition namely ambient and refrigerated Bawa and Saini
(1987) have observed from their studies 1n bottled carrot
Juice that storage temperature had no effect organoleptic
acceptability No marked change i1n colour s8cores was
observed by Sandhu et al (1988) 1n stored grape ju .e during

storage



Effect of pretreatments on the shelf-quality of papaya jam

Table 17 Influence of pretreatments on the shelf-li1fe period
ot papaya Jam

Ambient condition
Shelf l1ife period

Pretreatments - - mm e o e
No ot days % No of days
on the year basis
1 Control 157 43
2 Blanching 184 50

3 Immersed 1n Sulphur

dioxide solution 245 87
4 Exposed to Sulphur fumes 308 84
5 Immersed 1n citric acid

solution 245 67
CD (0 05) 1 83%*

* ¥ Significant at 1 % level

The assessment of shelf-life periocd of jam prepared
from differont pretreated fruit samples revealed tha they
had a good shelf-life period (100 per cent) when stored 1in

the refrigerator In the case of the products kept at amprent
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temperature 1t could be seen that pretreated papaya fruits
had longer shelf life than samples prepared from the control

Fruits exposed to sulphur fumes were found to give jam having
longer sheif life (84 per cent) followed by jam prepared from
fruits 1mmersed 1n citric acid solution and fruilts 1mmersed
1n sulphur dioxide solution (867 per cent) Jam prepared from
fruits blanched had the least effect (50 per cent) though

they were superior to the control

Samples had a shelf-li1fe of 5 to 10 months
depending on the pretreatments received by the fruits from
which the jam had been prepared Jam prepared without any
pretreatment had a shelf life of only five months followed
by blanched fruits (6 months) product from fruits pretreated
with sulphur dioxide and citric acid solution (8 months) and
samples prepared from fruits pretreated with sulphur fumes

(10 months)

The shelf li1ie quality of papaya jJam was determined
by ascertaining acid:ity pE reducing sugar organoleptic
quality bulk densicty and mold count The periodical testing

revealed that variation 1n bulk density was negligible .



Fluctuation 1n acidity 1s presented i1n Fig 15 and

mean values are presented 1n Table 18

Variation i1n acidity was for all the pretreated
samples There was no change 1n acidity during the first
month at ambient condition while similar trend was observed
1n the refrigerated samples upto four months The changes 1n
aci1dity 1n jam at ambient condition were observed to be a
steady 1ncrease from O 50 to 0O 86 per cent while 1n the
refrigerated samples 1t was 0 50 to O 81 per cent Among the
various pretreatments a steady 1increase was observed 1n the
control group (0 51 to O 77 per cent) 1n Products Brep&red
from blanched fruits (0 50 to 0 76 per cent) products from
fruits pretreated with sulphur dioxide solution (0 70 to O 81
per cent) Jam from fruits exposed to sulphur fumes (0 70 to
0 86 per cent) and from ifruits pretreated with citric acid

solution (0 70 to O 81 per cent)

Studies conducted 1n litchi pulp by Seth: (1985)
showed an 1ncrease 1n acidity A similar 1ncrease 1n acidity
was noticed 1n amla jam by [ripath: et al (1988) and 1in

mango bars by Mir et 1 (1993) during storage while no

significant change was noticed 1n peach and apricot pulp by
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Table 18 Effect of pretreatrents and storage temperature on the acdity of papaya jar duriog storage (acidily expressed as per cent citric acid/g)

3 Storage periods (Honths)
Treat | 2 3 [} 5 1 1 8 9 10 1 12
nents  S; S,  S; S, S; S, S, 8, 8 S, 8 S S 8 S S S S 8 S 8 8 § 5

T, 0§ 05 06 05 06 05 070 051 017 08l 064 064 0 6e 01 0 013 013
T, 050 08 05 05 08 05 06 05 070 05 076 06l 064 0 64 064 ot 071 on
T, 070 070 O7L 070 0L 070 O7L 071 073 07L 076 07 077 073 08 0713 078 018 018 018
T, 070 070 070 070 ©71 070 071 070 07( 070 076 070 77 OT4 077 073 081073 068 075 076 919
TS 070 070 OTL O0T0 071 070 OTI 070 077 071 076 073 077 073 08 078 078 0176 0179 0 81
e (0 05) 0 39"

#¢ Signifrcant at ¥ level

'l'l Control
§; Boon temperature T,  Blanched
Sy Befrigerator Ty Ismersed 1n sulphurdsogide solution

Ty Exposed to sulphur fumes
TS Imgersed in citric acid solution
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Shah et al (1992) Seth1 (1985) suggdested that the 1ncrease
1n acidity during storage may be due to the formation of

organic acid by ascorbic acid degradation

In the present study the rate of 1ncrease 1n
acidity was less 1n the refrigerated samples The lower rate
of change 1n acidity 1n samples stored at refrigerated
condition might be due to the 1nhibitory effect of low
temperature on enzyme activities responsible for the
production of acidity (Singh et al 1983) Studies
conducted by Kulwal et al (1985) and Bawa et a2l (1987) have
also shown that the rate of change 1n acidity were not
si1gnificant at low temperature Mir and Nath (1993) had
also explained that the deteriorative changes were at a

higher and faster rate at higher temperature

In the present study the rate ot 1ncrease 1n
aci1dity was not significant at room temperature while the
changes were at a relatively lower rate 1n the case of
samples kept at lower temperature Among the various pre
treatments administered pretreatment of the fruits with

sulphur fumes was the best
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Filuctuation 1in the pH level 1s 1llustrated 1n
Fig 16 Mean values of pH obtained during the storage period
of one year at ambilent and refrigerated conditions for papaya

Jam 1s presented 1n Table 19

In all the five samples of jam prerpared from
different pretreated fruits there was no change during the
tirst month at ambient condition while sim:lar results were
observed 1n refrigerated samples for two months The change
1in pH 1n jam at ambient condition was observed to be a steady
decrease from 3 42 to 2 74 while 1n the case of refrigerated
samples 1t was from 3 42 to 2 986 Among the various
pretreatments a steady decrease was observed 1n control (3 91
to 3 41) in Jam blanched prepared trom truits (3 90 to
3 22) Jam prepared from fruits 1mmersed 1n sulphur dioxide
solution (3 10 to 2 31) Jam trom ifruits exposed to sulphur
fumes (3 0 to 2 39) and i1n jam from fruits 1mmersed i1n citric
aci1d solution (3 19 to 2 36) The rate ot decrease was less

1in simllar pretreated refrigerated samples

In this study a gradual decrease 1n pH was
observed The temperature had significant effect on the pH

content The rate of decrease was lower 1n refrigerated
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Tabie 19  Effect of pretreatnents and storage temperature on the pl of papaya jam durieg storage

Storage pertods (Months)
5 ]

Ty 390 392 303 380 362 386 350 377 340 371 381 361 355 3 46 KL
Tp 390 381 38l 390 379 388 356 372 335 369 322 36k 362 353 34T J i
Tg 310 310 305 310 28t 305 281 292 262 285 240 281 238 28] 231 278 218 K]

Ty, 300 300 300 300 291 299 281 291 270 275 259 265 254 257 249 251 244250 239 248

Tg 318 319 311 318 300 312 281 300 261 299 248 291 241 28 236 28l 219 278

CD (0 05) 042

#¢ Signtficant at2 X level

Tl Contro]
Sl Boos tewperature Tz Blanched
§;  Refrigerator Ty  Imsersed 1o sulphurdtoxide solution

T,  Exposed to sulphur funes
Ts Ionersed 1n citric acid solution
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samples Mir and Nath (1993) have also stated that since the
deteriorative changes were temperature dependent and the rate

of deteriorative changes were more at higher temperature

Variation 1n reducing sugar 1n a stored fruit
product 1s reported to be an i1ndex of acid hydrolysis of
sucrose by Labuza et al (1970) Fig 17 depicts the
fluctuations 1n the reducing sugar content of papaya jam and
mean values of reducing sugar of the product at ambinet
condition and when kept 1n the refrigerator 1s presented 1n

Table 20

Reducing sugar was not affected upto the first
month 1n all the five pretreated products at ambient
condition while similar results were observed 1n refrigerated
samples for three months A steady 1ncrease from 28 85 to
33 75 per cent was observed at ambient condition while 1in the
case of refrigerated samples 1t was 28 85 to 37 57 per cent
Increase 1n reducing sugar was varylng among different
pretreated samples 1n control group (26 3 to 33 3 per cent)
blanched fruits (27 85 to 38 45 per cent) 1iruits 1mmersed 1n
sulphurdioxide solution (29 4 tc 41 7 per cent) fruat
exposed to sulphur fumes (31 3 to 43 6 per cent) and fruits

pretreated with citric acid solution (29 4 - 41 7 per cent)
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2940

31 30

29 40

Effect of pretreatnents and storage temperature ol reducing sugar papaya jam during storage (Beducing sugar expressed ag per cent glucose/g)
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Similar results were obtained by Sethi (1985) 1in
li1tch1 pulp in amla jJam by Tripath: et al (1988) and 1n

mango bars by Mir and Nath (1993)

Kuiwal et al (1985) and Sethi (1985) had reported
that the 1nversion of sucrose in frult products were rapid at
higher temperature than at lower temperature In the present
study also the rate of 1ncrease ot reducing sugar was higher
at ambient condition when compared to refrigerated samples
Similar results were reported by Singh and Mathur (1953) 1in

cashew apples

Overall acceptability ot the products were
ascertained through the scores given for various quality
parameters like colour flavour texture and taste by panel
members and 1t 1s 1llustrated 1n Fig 18 Mean values of
overall acceptability obtained during the storage period of
one year at ambient and refrigerated conditions for papaya

Jam 1s presented 1n Table 21

The change 1n overall acceptability 1n papaya jam
at ambient condition was observed to be a gradual decrease

from 4 2 to 3 7 while 1n the case ot refrigerated samples 1t
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Table

1 Effect of pretreatments and storage temperature on the overall acceptab lity of papaya jam during storage (Mean score)

Treat |

sents

s
1
5

5 %

A10 4105
645 § 85
20 §20
§30 425

410 420

5

§10
4 &0
§ 20
§30

410

Roon tempetrature

Refr gerator

§ 20

§ 45

§ 125

4§30

§ 120

§ 05

§ 25

§ 10

§ 25

4§05

§ 20

§ 35

§ 25

§ 30

4 25

500
410
510
420

400

§ 10
4 30
§ 25
§ 25

§10

Storage periods (Months})
5 § 1

S 5% B S 51 5
380 405 390 4 00
390 420 370 & 25 010

400 410 390 410 375 400
§10 420 400 410 390 4100

390 418 375 405 360 4100

Control

8lanched

Imnersed in sulphurdroxide solution
Exposed to sulphur fumes

Inmersed 1n citric ac d solutron

300

315

;

55 8 %
390 180
¢ 0 00
400 385
400 360390
190 390

390

380
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was from 4 25 to 3 8 Among various pretreatments a decrease
was observed 1n the contrel group (1 1 to 3 8) 1n the
blanched fruits (4 45 to 3 7) fruits 1immersed 1i1n sulphur
dioxide solution (4 2 to 3 7) fruits exposed to sulphur
fumes (4 3 to 3 5) and those 1mmersed 1n citric acid solution
(4 1 to 3 7> Mir and Nath (1993) reported that storage
decreases overall acceptability of fruit products Sethi1 and
Malini (1991) revealed that flavour and colour retention was
better 1n samples preserved with sulphur dioxide i1n mango
pulp Mir and Nath (1883) further reported that the colour
retention of mango bars were better 1n sulphited samples
Similar results were reported by Sethil (1985) Tripathi et
al (1988) and Bhatnagar (1991) The rate of decrease was
more 1n samples kept at ambient condition than 1n
refrigerated samples Similar results were reported by Sethi

(1985) and Seth1 and Malini (1991)

The i1ni1ti1al and final values of acidity pH
reducing sugar and overall acceptability of papaya Jjam hkept
1n amblent and refrigerated condition for one year was
statistically tested by administering student s t test and

the results are presented in Table 22



Table 22  Statistical analysis of the shelf lif
on initial and fipal values during sto
Shelf-11fe Pretreatment Ambient Condition
quality Initial Final t test
tested
1 Control 0 50 077 229 0
2 Blanching 0 50 070 297 0
Ag;?lty 3 Sulphiting 070 0 83 1 66 0
: 4 Exposure to 0 70 08 313 0
sulphur fumes
5 Immersed 1n 0 70 ¢ 83 1 88 0
citric acid
solution
i Control 3 91 341 107" 3
2 Blanching 3 90 322 1473 3
pH 3 Sulphiting 3 10 231 1719 3
4 sure to 300 23 1408 3
sulphur fumes
5 Immersed 1n 319 23 18 08™* 3
citric acid
solution
t Control 26 30 3330 14 79%* 26
Blanching 2780 38 40 22 147 27
Reducing Sulphtting 29 40 41 60 20 24™ 29
sugar *¥
%) Ex?osure to 31 30 43 60 20 41 31
sulphur fumes
5 Immersed in 29 40 41 60 21 28™* 29
citric acad
solution
1 Control 4 30 3 70 3 50 4
2 Blanching 4 40 3 60 3 57 4
Overall 3 Sulphiting 4 20 38 204 4
Accepta
b lity 4 sure to 4 30 350 3 3. 4
sulphur fumes
5 Immersed 1n 4 10 370 2 55 4
citric acid
solution

50
70
70

TO

91
90
10

19

30

80
40
30

40

30
45
20
30

10

est
073 3 02
0 71 29
079 143
079 2 08
0 86 2 90
339 12 05**
33 1183
2 68 8 o*
2 44 8 11*
271 10 28**
3565 16 41*F
a7 05 18 24**
38 40 18 8s**
38 40 15 oo™
a8 40 15 82**
370 357
38 383
38 255
375 332
38 252

* Significant at 5% level



The 1ncrease 1n acidity was not significant in all
the samples stored under both ambient and refrigerated
conditions A rise 1n acidity was observed during storage 1in
guava pulp by Kalra and Revath (18981) in amla Jjam by
Tripathi et a] (1988) 1n mango bars by Mir and Nath (1993}

and 1n whole tomato concentrate by Sethi (1994)

A signiticant decrease was noted i1n pH during the
Shelf life analysis of Jam samples stored at both ambient and
retrigerator temperature A similar decrease 1n pH was

observed 1n whole tomato concentrate by Sethi (1994)

The 1ncrease 1n reducing sugar was noted be
si1gnificant 1n all the samples stored under ambient and
retrigerator condition A rise 1n reducing sugar was noticed
i1n guava pulp by Kalra and Revath (1981) 1n amla Jam by
Tripathi1 et al (1988) and 1n mango bars by Mir and Nath

(1993

The decrease in overall acceptabiliiy ot papaya Jjam
during storage was not significant 1n all the samples stored
at both storage temperature A similar decrease 1n
organoleptic acceptability was noticed i1n mango bars by Mir

and Nath (1993)
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Microbial tests

The periodical testing for the microbial growth 1n
papaya Jam revealed that the product processed with untreated
fruits started spoilage after 5 months followed by product
processed with blanched fruits (8 months) fruits i1mmersed 1in
citric acid solution (8 months) fruits sulphited (8 months)
and fruits exposed to sulfur fumes (10 months) The main
organisms which were found responsible for the spoilage of
the product were bacteria veast and mold Fungus 1like
aspergillus and pencillium and bacteria l:i:ke bacillus were
1dentified The data 18 presented i1in Table 23 24 and 2§

Table 23 Bacteria count (108/g) of the papaya Jjam at
ditferent time 1ntervals

Storage period (Months)

Treatments 6 7 8 g9 10 11 12
1 Control 1 -
2 Blanching 10 -
3 Sulphiting - 15 - -

4 Exposure to
sulphur funes - 10

5 Immersion in citric
acid solution - 10 -



Table 24 Yeast count (102/g) of the papaya jam at different
time 1ntervals

Storage period (Months)

Treatment &6 7 8 9 10 11 12
1 Control 4
2 Blanching - 3
3 Sulphiting 30 - ~-

4 Exposure to
sulphur fumes - - - 30 -

5 Immersion i1n citric
acid solution - - 3 5 -

Table 25 Mold count (104/g) of papaya Jam at different time
intervals

Storage period (Months)

Treatments 6 7 8 9 10 11 12
1 Control 30 -
2 Blanching 25 -
3 Sulphiting - 25 -

4 Exposure to
sulphur tumer 20

» Immersion i1n citric
acid solution - - - 30



Effect of pretreatments on the shelf-life quality of papaya

candy
(Cable 26)

The resultﬁreveal that candy from fresh untreated
fruits had the least storage duration followed by candy
processed from blanched fruits immersed 1n citric acid
solution 1mmersed 1i1n sulphur dioxide solution and those
exposed to sulphur fumes Statistical analysis of the actual
shelf-l1fe period on the different samples for pretreated
papaya revealed that all the pretreatments were found to be
s1gni1ficantly effective 1n 1ncreasing the shelf life when
compared to control The pretreated and reirigerated products
had longer shelf-11fe Candy processed from fruits pretreated
with sulphur fumes had the longest shelf-1i1fe followed by
fruits 1mmersed 1n sulphur dioxide solution Compared to

ambient condition refrigerated samples had a longer shelf

I1fe

The shelf li1te quality of papaya candy was
determined by ascertsining acidity pH reducing sugar bulk
density overall acceptabillity and mold count The periodical
testing revealed that variation 1n bulk density was

negligible



Table 26 Shelf 1i1fe of papaya candy processed from pretreated pepaya fruits
stored under different conditions

Storage condition

Pretreatments Amblent Refrigerator
Shelf-11fe % on maximum Shelf-1i1fe ¥ on maximum
in number shelf-11fe/ in No of shelf-11fe/

of days year days year

1 Control 124 34 334 92

2 Blanching 153 42 365 100

3 Immersed in sulphur—

dioxide solution 245 87 365 100

4 Exposed to sulphur fumes 274 75 365 100

5 TImmersed i1n citric acid

solution 186 51 365 100
C D (0 05) B8 13%

* gignificant at 5% level



Influence of storage on acidity level ot candy 1s
1llustrated 1n Fig 19 and mean values of acidity recorded
every month for one year 1n the stored sample at both ambient

and refrigerated condition are presented in Table 27

Variation 1n acidity level 1n fruit products may be
due to changes 1n the concentration of organic acid In all
the pretreated samples there was no change 1n acidity during
first month at ambient condition while a similar trend was
observed 1n the retrigerated samples upto four months The
changes 1n acidity 1n candy at ambilent condition were
observed to be an 1ncrease trom O 50 to O 89 per cent 1In the
case of refrigerated samples it was from O 50 to 0 868 Fresh
candy prepared from fruits with sulphur diexide or citric
acid had higher acidity values However impact of various
pretreatments on acidity during storage was varying 1n the
order as control (0 50 to O 64) blanched (0 76 to 0 89)
fruits exposed to sulphur fumes (0 70 to O 86%) and those
immersed 1n citric acid solution (0 76 to O 897) The rate
of 1ncrease 1n acidity was however less 1n similar
pretreated but refrigerated samples Variation among
pretreated and refrigerated samples were significant from

third month onwards Probably the deteriorative changes were
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more temperature dependent as suggested by Mir and Nath

(1993)

Influence of storage on pH of product 1s
1llustrated 1n Fi1g 20 and the mean values of pH recorded
every month for one year at ambient and retrigerated

condition for papaya candy 1s presented i1n Table 28

For all the five samples at ambient condition there
was change 1n pH even during the first month except 1n
product prepared from fruit pretreated with sulphur dioxide
solution while no change i1n pH were observed for nearly two
months 1n refrigerated samples prepared from fruits
pretreated with sulphur dioxide solution sulphur fumes and
citric acid solution The changes 1n pH 1n candy at ambient
condition was observed to be a steady decrease from 3 58 to
2 82 While 1in the case of refrigerated samples 1t was 3 56
to 2 86 In samples stored at ambient condition a steady
decrease was noticed 1n control from 3 56 to 3 41 1n truits
blanched from 3 51 to 3 35 truits pretreated with sulphur
dioxide solution trom 3 10 to 2 72 fruits exposed to sulphur
fumes from 3 00 to 2 B2 and those 1immersed 1n citric =acid

solution irom 3 18 to 2 75
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In the present study the rate of decrease 1n the

refrigerated samples was less 1n all the pretreated samples

Variation 1n reducing sugar 1n a stored fruit
product 18 reported to be an 1hdex of ac:id hydrolysis of
sucrose (Labuza et al 1970) Fig 21 deprcts the
fluctuations 1n the reducing sugar content of papaya candy
and mean values of reducing sugar of the products at ambient

and refrigerated conditions are presented 1n Table 29

Reducing sugar was not aftected during the first
month at ambient condition while similar results were
observed 1n retrigerated samples upto three months An
increase from 23 8 per cent to 29 11 per cent was observed
at ambient condition while 1n the case o0i refrigerated
samples 1t was 1rom 23 8 to 27 3 per cent Increase 1n
reducing sugar was varylng among different pretreated samples
1n controt group (21 7 to 25 per cent) in fruits blanched
(20 8 to 23 0 per cent) 1in truits 1mmersed 1n sulphur
droxide solution (23 8 to 29 4 pe cent) 1n fruits exposed to
sulphur fumes (22 8 to 29 4 per ¢ent) and 1n fruits 1mmersed

in citric acid solution (22 7 to 27 7 per cent)
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Table 29  Effect of pretreatments and storage temperature on reducing sugar of papaya candy products during storage

(Reduced sugar expressed as pe cent glucose/g)

Ty 17 m 2w 2370270 250722170 nn 370 23 80 24 40 25 00 15 00

T, 20807080 7 02080 22702080 2380 2170 15002 70 n 13 80 23 80 24 40 25 00 B0
T3 238023 80 23 80 2380 2500 73 30 2500 23 80 2560 24 40 26 30 2500 2770 25100 29 40 2500 6 30 1 00 11 30
Ty 22802072 72702170 2380 7270 23 B0 2270 244022 70 2500 23 70 26 20 23 80 27 70 74 &0 19 45 25 00 510 26 10
T 22707270 22702270 25002270 26 20 2380 2630 23 80 77170 28 &D 500 75 00 510 510 26 20
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Sz Refrigerater
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13 Iamersed n sulphurdioxide solution
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Similar results were obtained for a study with amia

candy by Tripathi et al (1985)

Kulwal et al (1985) and Sethi (1985) had reported
that the 1nversion of sugar 1n fruit products were rapid at
higher temperature In the present study also the rate of
increase of reducing sugar was higher at ambient condition

when compared to refrigerated samples

Overall acceptability of the products were
ascertained through the scores given for various quality
parameter like colour flavour texture and taste by panel
members and 1t 1s 1:1llustrated i1n Fig 22 Mean values of
overall acceptability obtained during the storage period of
one year at ambilent condition and 1n retrigerator for papaya

candy 1s presented 1n Table 30

There was change 1n overall acceptability for the
five pretreatments even by the first month at ambient
condition While similar results were observed 1n
refrigerated samples by the third month The change 1n
overall acceptabllity 1n papaya candy at both ambient and

refrigerated condition were observed to be a gradual decrease
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from 4 55 to 3 0 and from 4 55 to 3 2 respectively Among
various pretreatments a steady decrease was observed 1n
control group (3 3 to 3 0) in blanched product (3 9 to 3 4)
in fruits 1mmersed 1n sulphur dioxide solution (3 8 to 3 25)
1in fruits exposed to sulphur fumes (4 55 to 4 05) and 1n
those 1mmersed 1n citric acid solution (3 8 to 3 2) Tripathi
et al (1983) reported that the acceptability of candy and
dehydrated products decreased with storage Pawar et al
(1985) revealed that sulphitation retards browning and
retains colour 1n dehydrated products They also observed
that blanched and +sulphited samples were more
organoleptically acceptable 1n the case of dehydrated
pumpkin Scow et al (1991) reported that blanching may give
firmness to the candied products Sharma et al (1993)
reported that colour retention was best 1n dried apricots
pretreated with sulphur fumes The rate of decrease 1n
overall acceptabi1lity was more i1n samples at ambilent
condition that 1n refrigerated samples Similar results were

reported by Kulwal et al (1985)

The 1nitial and final values of acidity pH
reducing sugar and overall acceptability of papaya candy kept

1n amblent and refrigerator condition for one year was
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statistically tested by administering student s t test and

the results are presented 1n Table 31

Changes 1n acidity was noted to be not significant
1n all samples stored at both storage conditions A rise 1n

aci1dity was observed 1n dried pomegranate by Kahtani (1990)

The decrease 1n pH was noted to be statistically

significant 1n all samples stored at both storage conditions

The 1i1ncrease 1n reducing sugar noted to be
significant 1n all the samplies stored at both ambient and
refrigerated condition A similar rise 1n reducing sugar was

noticed i1n amla candy by Iripthi et al (1988)

The difference i1n overall acceptability was not

significant 1n product stored at both ambient and

refrigerated condition

Microbial tests

Periodical testing for the microbial growth 1in

papaye candy revealed that i1in the product processed with



Table 3t Statistical analysis of the shelf 1ife qualities of papaya candy based
on 1nttial and final values during storage
Shelf life Pretreatments Ambient Condition Refrigerator
quality Initial Final 1t test Initial Final t test
tested
1 Control 0 50 0 64 300 0 50 Q70 3 60
2 Blanching 0 50 0 70 4 40 0 50 0 67 4 24
A(()ylét)llty 3 Sulphiting 0 76 08 290 076 086 2 81
4 Exposure to 0 70 0 86 1 66 0 70 0 83 2172
sulphur fumes
5 TImmersed 1n 0 77 098 313 0 76 0 86 2 18
citric acid
solution
1 Control 3 56 3 41 4 19 3 56 3 36 4 49*
2 Blanching 3 51 335 459 351 330 4 85*
pH 3 Sulphiting 310 2 72 10 20%% 310 294 4 59*
4 Exposure to 300 262 821" 300 286 4 08
suilphur fumes
5 Tmmersed 1in 318 275 10 46™F 318 287 6 a7*
citric acid
solution
1 Control 21 70 2500 724%™ 2170 2500 6 12%*
Blanching 20 80 2500 908" 20 80 26 30 9 88**
Reducing Sulph1ting 23 80 29 40 11 94** 23 80 27 30 & 46**
sugar
(% Exposure to 22 80 29 45 11 90%F 22 80 2620 6 29°°
s es
5 Imorsed m 2270 27 70 9 o1** 2270 27 00 7 82*F
Cliric acl
solution
1 Control 3 30 3 00 3 40 3 30 3 00 3 40
2 Blanching 3 90 3 40 3 06 3 90 3 50 3 40
gggga%i_ 3 Suilphiting 3 80 325 3 32 3 80 3 50 2 04
bilatv 4 Ex pggiefgges 4 55 4 05 2 04 4 55 4 20 2 30
S Immersed 1in 3 80 320 2 50 3 80 3 40 2 55
citric acid
solution

** Significant at 5% level
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untreated fruits started spoilage atter 4 months followed by
various pretreated fruits 1like blanched fruits (5 months)

fruits i1mmersed 1n citric acid solution (6 months) fruits
sulphited (8 months) and finally fruits exposed to sulphur
fumes (9 months) The main organisms found responsible were
veast and mold The mold such as Aspergillus and Pencillium
were identifired (Table 32 and 33) Results on the same

l1ne were reported i1n dried pomegranates by kahtani (1990)

An attempt was made to ascertain the i1nfluence of
pretreatments on the shelf life quality of three different
products from papaya The combined CRD analysis 1i1ndicated

that pretreatments had significant effect on the shelif life

period

The fluctuations 1n the acidity level ot the three

products during storage period are 1llustrated 1n Table 34

For ail the pretreatments there was no change 1n
acldity for two months at ambieni condition except 1n control
samples after four months The rate of incr=ase 1n acidity at
ambient condition were observed to be high 1n products

processed without any pre treatment (0 92 per cent) and it



Table 32 Yeast count (102/g) o1 the papaya candy at different
time 1ntervals

Intervais Months
S & 7 8 9 10 1t 12
1 Control 45 - -
2 Blanching 4 0 - - - -
3 Sulph:ted - - 35 - - -
4 Exposed to
sulphur fumes - - 30 - -

5 Immersed 1n citric
acld solution 4 0 - - -




Table 33 Mbld count (102/g) of the papaya candy at different time intervals

Intervals Months
5 6 7 8 9 10 11 12
1 Control 45 - - -
2 Blanching 30 - - - -
3 Sulphited - - 30 - -
4 Exposed to
sulphur fumes - - - 25 -

5 Immersed in citric
acid solution - 30 - -




Table 34 Effect ot pretreatments and storage temperature on acid ty of papaya products during storage

(Acidity expressed as per cent citric acid/g)
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was followed by processed products from fruits exposed to
sulphur fumes (0 87 per cent) fruits immer<ced in citric acid
solution (0O 84 per cent) processed with blanched fruits
(0 83 per cent) and fruits sulphited (0 83 per cent) The

rate of 1ncrease 1n acidity was less 1n refrigerated samples

Variation i1n pH of the three products dur:ing
storage period 1n comparison with pretreatments 1s presented
in Table 35 There was varilation 1n pH 1n samples both at
ambient and refrigerated condition after the first month of
storage except 1n products prepared from fruits exposed to
sulphur fumes There was a gradual decrease in pH during
storage but the rate of decrease was less 1n refrigerated
samples The decrease 1n pH 1n the five pretreatments at
ambient condition were observed to be high 1n products
processed with blanched fruits (1 46) followed by products
processed without any treatment (1 25) 1in truits exposed to
sulphur fumes (1 03) in fruits sulphited (0 88) and 1n

fruits 1mmersed 1n citric acid solution (0O 69)

The fluctuation 1n reducing sugar levels during

storage 18 presented i1n Table 36



able 35 Effect of pretreatnents and storage temperature on pH of papaya products during storage

Storage pertods (Honths)

reat l 2 3 ¢ § 6 i 8 9 10 11 12
ents S 8 8 8 8 5 8 0§ §1 §& 5§ 8 8 § 0§ S5 8 & § S5 § S 8 &

1 342 342 339 341 326 340 321 336 285 333 241 330 239 327 233 324 231318 223 38 221 303 217300
2 337 337 331 336 326 332 315 320 299 326 266 322 208 321 206 36 200312 198 308 194 305 L1302
3 285 286 263 285 277 281 27 279 2681 2176 246 271 244 269 230 2869 205266 200 283 198 259 §87257
q 2082 282 2082 282 267 280 2683 277 250 272 250 284 246 261 242 2457 23525% 216 253 182 251 179248
5 296 296 295 296 290 292 279 289 272 2088 257 263 245 2083 243 279 239274 231 260 230 266 227263
D(0 05) 0 022 0 03¢ 0 DILes 0 016+

Significant at 5% level
t Significant at ¥ level

t Roon temperature
2 Befr gerator
Control
Blanched
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Table 36 Eftect of pretreatments and storage teamperature reducing

{Reduced sugar exprressed as per cent glucose/g)

on sugar

Storage period (Months)
Treat t 1 3 L] 5 6 i 8
bets S, S 8 S 5 5 S 0§ 8 S S 5 8 % 0§ f

Il 1768 1765 1857 1766 19 &9 18 48 20 59 18 50 19 €3 1850 555 1937 555 20100 625120 &
ll 17871787 1870 1786 196612288 20771872 21991870 2200 1966 555 2003 555202
13 1980 1980 20 44 1980 21551983 21 10 20 08 2¢52 20 65 23 05 20 85 24 98 2152 16 08 2 67
l‘ 20082008 2010 20 10 21 0120 10 21 13 2010 22272015 2261 2108 23 9) 2112 246 27112
15 192019 20 1920 19 20 2060 19 ¢£3 2 0320 2) 2223 2055 2322 1015 2233 2140 2398121 40
¢0l0 05) 0 033 0 09** 0 096~ 0 089**

* Signtticant at 5% level

** Sigmficant at 13 level

s, Room temperature

8 Refrigerator

TI Lontrnl

Ty Blanched

T3 Irmersed 1n sulphurdiox de soletion

Ty Exposed to sulphur fumes

15 Immersed to crtr ¢ acrd solution

of papaya

62520 95
555 21 08
B 33 22 88
26 43 21 92

1142300

114 2 40

590 21 &0

833 23 58

15 91 23 30

T 42300

products

714 20 35
5902218
8332428
833239

115123 62

during

storage

17420 95
62522 85
9 16 24 18
916 23 %1

833 24 04
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In all the five pretreatments there was no change
1n reducing sugar for one month at ambient condition and for
two months 1n refrigerated samples There was a gradual
increase 1n reducing sugar with storage The higher rate of
increase was noticed 1n samples at ambient condition The
rate of change 1n reducing sugar at ambient condition was
observed to be hi1gh 1n products processed with fruits
sulphited ( © 35 per cent and 1n products from fruits
exposed to sulphur fumes (¢ 2§ per cent) followed by
product processed with ftruits 1mmersed i1n citric acid
solution (4 Y8 per cent) in product processed without any
treatment ( }J] 75 per cent) and 1n products trom fruits

blanched ( 4 ;3 per cent)

The changes 1n overall acceptability during storage

1s presented in Table 37

For overall acceptabilaity the scores were
fluctuating i1n samples both at ambient and refrigerated
conditions A gradual decrease 1n acceptability was noticed
1n sample during storage and the rate of decrease was lower
1n refrigerated samples Difference in overall acceptability

were observed ito be high 1n product processed with fruits
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exposed to sulfur fumes (0 49) followed by 1n fruits
sulphited (0 47) 1n fruits immersed 1n citric acid solution
(0 35) 1in fruits blanched (0 34) and 1n product processed

without any treatment (0 11)

The statistical analysis of the data revealed that
pretreatments applied had significant effect 1n 1ncreasing

the shelf li1fe as a whole

4 2 Effect of processing techniques on the shelf-life

quality of papaya products

The processing techniques selected for the study
were squash Jam and candy sugar was the medium used ior the
preservation of the frurt in the three products But the
quantity of sugar used were varying depending on the
processing technique In squash the sugar pulp ratio was
2 1 while i1n jJam 1t was | 1 and for candy the sugar used was
depending upon the cugar absorbed during processing In the
present study the sugar i1in the product candy was varying
between 70 to T4 Studies conducted by Thirumaran et al
(1985) revealed that ftinal brix of candy varied between 70 to

T5 Brix



Another signiticant varliation 1n the three
techniques applied was 1n heat application For squash sugar
and water 1n the ratio of 2 1 was first boiled till the sugar
dissolved cooled to room temperature and then was added to
the fruit juice and mixed While 1n Jjam pulp and sugar
mi1xture 1n the ratio of 1 1 was cooked until the jam
consistency was obtalined (30-45 mts/kg ) But 1n candy sun
drying was adminlstered to dehydrate the products dipped 1n

sugar solution

Parameters selected to study the effect of
processing techniques on shelf-li1fe quality were acidity

pPH reducing sugar and over all acceptability

The statistical analysis of the processing
techniques on these parameters revealed that the processing
techniques had significant effect on these shelf l1ife

qualities

The fluctuation i1n acildity wvalues of the three
products are 1]llustrat=d in Table 38 A comparison o1 the
three products revealed that except 1n squash there was no

change 1n acidity for one month at ambient condition and 1n



Table 38  Effect of processing and storage temperature on acidity of papaya products during storage
(Ae & ty expressed per cent citr ¢ ac d/g)

Storage periods (Honths)

Treat [ 2 3 4 5 B 1 ’ 8 10 1 1
sents S, S, S S, S S, S, 8 8 S, 5 S, § 8 5 S § 8 5 8 5 8 § §

By T 0TE LT T rT2 1T o1 Lot T tTs 1T L6 72 177 172 180 175 182 17 LB LT 166 182

P, 062 062 064 062 06T 082 089 062 074 065 077 088 077 070 080 071 D82 072 086 0T 078 011
Py 064 06 065 DG4 068 064 OT( 065 077 065 08 068 063 070 096 072 088 074 076 079 08l
CD(0 05) 0 019 oorr™  oois*  ows®

¢ § gn1f cant at 5% level
Pl Squash P, Jan Py Candy

Sl Booa teaperature
% Relrigerator
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the refrigerated samples respectively There was a gradual
increase 1n acidity values but the rate of 1ncrease was less
1n refrigerated samples Rate ot 1ncrease 1n acidity 1in
samples at ambient condition were observed to be 0 22 1in

squash 0 24 1n Jam as well as 1n candy

Variation 1n pH content of the three products at
ambient and refrigerated condit:ion is presented i1n Table 39
There was no vartiation i1n pH value for the three products at
ambient condition 1n one month and two months 1n refrigerated
samples There was a gradual decrease 1n pH values during
storage but the rate of decrease was less 1n reirigerated
samples The decrease 1n pH 1n the three products at ambient
condition was observed to be 0 66 i1n squash i Ol 1n jam and

0 67 in candy

The fluctuation i1n reducing sugar levels of the
three products are illustrated i:n Table 40 The reducing
sugar levels for the three producta there was no change for
one month at ambient condition and two months 1n the
refrigerated samples There was a gradual 1ncrease 1n
reducing sugar content 2 8] per cent 1n squash 1[2 8§ per cent

1in Jam and 7 1l per c¢ent in cendy Moisture content ot the



Table 3§  Effect of processtng and gstorage temperature on pH of papaya products during storage

Storage period (Months)

Treat | 2 3 1 5 5 1 ’ 3 10 1 12
vents S S, S S, 5. S, S S 8 S S 8 8 S § S 8 8 § 8 8 8 § §

By 257 257 256 257 246 256 244 255 238 253 225 249 223 248 221 247 215 242 210 238 205 234 202 230

Py 340 340 335 340 326 334 310 326 293 320 267 313 244 303 237 300 244 300 239 297 2 95 292
Py 329 320 327 329 320 326 315 325 305 321 278 32 278 32 271 3II7T 262 I M 309 30! 299
CD(0 05) 0 015 0 03¢ 0 0f{se D 014t

¢ Signifrcant ab 5% level
# Sign f cant at (X level

Pl Squash
P. Jar
PS Candy



Table 4 trrect ot p ocessing and storage temperature on reducing sugar of papaya products during storage
(Red ced sugar exprressed as per cent glocose/q)

Storage period (Months)

Treat ) ¢ $ \ 5 6 ! ! y 10 1 i
RNls 5 5, S, 5 S, S S, s 8 b 8 5 5 8 8 5 5 5 8 8 S & § 5

i §6 561 56 S6 567 560 567 561 51 5] 632 S6i b3z 561 67 SB& 276 599 252 64k 714 654 842 66

Py 28 80 28 52 ¢9 8) 28 84 31 13 &9 11 32 48 30 21 34 98 30 B¢ 36 39 31 30 38 38 32 10 40 55 32 60 4) 55 35 &0 &) 60 36 S4 313 31 b
Py Lsea3 NI N 00 4252 24 15 22 94 !5 b3 22 93 ¢46 3% 43 41 20 01 28 B2 18 54 24 05 23 45 24 17 5 42 I} ] 16 10
Co( v5) b 03} IR Vi 14 | 44

4 Sign t cant at 5% level
¥ § gnificant at % level

Pl Squash PZ Jan PS Landy
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product might have & direct 1nfluence on the extent of the

changes observed i1n the three d:i:fferent products

The fluctuation 1n overall acceptability among the
three products at ambient and reirigerated condition 1is

presented 1n Table 41

For overall acceptability among the products
squash had no change for one month while the acceptability
score was fluctuating 1n refrigerated samples for two months
i1in squash and Jam A gradual decrease 1n overall
acceptabi1lity was noticed 1n samples during storage and the
rate of decrease was less 1n refrigerated samples Decrease
1n overall acceptabilaity 1n the three products were observed
to be 0 55 1n squash after 12 months O 5 1n Jjam after 10
months and O 21 1i1n candy after nine months at ambient

condition

The statistical analysis of the data revealed that
processing technique had signif cant effect 1n i1ncreasing the

shelf li1fe gquali.y of the products



Table 41  Effect of Process ng and storage temperature on overall acceptabilily of papays products during storage (Hean score)

Storage pertods (Honths)

Treat | 2 3 4 5 5 1 B g 10 t 12
deats S, S, S S 8 8, 8 8 8 8 8 & § 5 0§ 5 § 8 § §H § 5 § §

Py 451 455 452 455 454 454 449 454 445 452 433 44 426 438 C28 437 423 43 412 419 410 420 404 4 14

By 423 423 42l £25 413 425 406 417 392 411 378 409 378 398 372 395 378 389 375 3M 380 imn
Py 385 395 385 383 375 387 363 381 368 376 364 375 375 315 37T 369 405 365 357 3170 365
cD 0 0g2sr 0 060 0 065¢¢ 0 0834

¢ Significant at 1 X level

Pl Squash Pz Jan Pl Candy
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SUMMARY

The present 1nvestigation was undertaken to study
the 1nfluence of pretreatments and processing technique on

the shelf-li1fe qualities of papaya products

The three products developed from papaya namely
squash Jam and candy were found to satisfy the
speci1fications laid down by FPO Different pretreatments
administered were blanching sulphiting exposure to sulphur

fumes and i1mmersion 1n citric acid solution

An analysis of the proximate composition of the
three products developed from different pretreated fruits
revealed that moilsture reducing sugar and total sugar were
high 1n papaya squash and jJam pretreated with sulphur fumes
while the candy processed with fruits i1mmersed 1n citric acid
solution was high 1n acidity reducing sugar and

carbohydrates

The organoleptic qualities of the three products

revealed that papaya squash was most acceptable However the
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pretreatments applied did not have a significant effect on
the acceptability of fresh papaya squash while results
obtalned irom the other two products revealed significant
effect among different pretreatments The pretreatment with
sulphur fumes was effective 1n 1mproving the appearance and

colour of the product

The shelf-11fe qualities of the papaya products
were assessed periodically for one year and the qualities
analysed were acidity pH reducing sugars overall
acceptability and mold count For papaya sgquash specific
gravity total sugar acid soluble ash pulp content TSS and
fermentation test were also estimated while for jam and candy

bulk densi1ty was estimated

The periodical testing of stored papaya squash
revealed that variation i1n specific gravity pulp content and
acid soluble ash were negl:igible The fermentation test and
mold count also gave negative results Monthly analysis of
the acidity level 1n squash showed a gradual i1ncrease from
1 71 to 1 86 per cent at ambient condition vhile refrigerated
samples produced a lesser rate of 1ncrease trom i1 71 to I 82

per cent It was noticed that the pretreatments had
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si1gnificant effect on acidity and product processed with

fruits exposed to sulphur fumes were very effective 1n

maintaining the quality

The periodical testing of pH content in papaya
squash showed a decreasing trend and the rate of decrease was
lower 1n refrigerated samples The decrease 1n pH of the
samples at ambient condition was from 2 57 to 2 02 while 1n
refrigerated samples 1t was 2 57 to 2 30 The product
processed with sulphur compounds and cifiric acid produced

lower pH levels which was a desirable quality

An 1ncrease 1n the reducing sugar during storage at
amblient condition and 1n refrigerated samples was observed
However the rate of i1nversion of sugar which i1s an
undesirable quality was slower 1n refrigerated samples The
samples at ambient condition showed and 1increase from 5 61
per cent to 8 42 per cent while 1n refrigerated samples 1t

was from 5 §1 per cent to 6 67 per cent

The periodical analvsis of total sugar of
papaya squash showed a slight 1ncrease 1n the total sugar of

the product The cdecrease was from I 03 per cent to



61 99 per cent 1n samples at ambient condition while 1n
refrigerated samples 1t was trom 21 03 per cent to
65 |7 per cent The storage at lower tempe ature had no

s1gni1ficant effect on the total sugar levels

The monthly assessment of the acceptability of the
product showed a decreasing trend 1n acceptability with
storage The rate of decrease was more or less the same 1n
refrigerated samples The acceptability level decreased from
4 51 to 4 04 1n samples at ambient condition while 1t was
from 4 53 to 4 14 1n refrigerated samples The pretreatment
wlith sulphur dioxide helped to preserve good colour and

quality of the product during storage

There was fluctuation 1n TSS levels 1n papaya
squash during storage and the 1ncrease was greater 1n samples
stored at ambient condition The fluctuation was from 57 4 to
57 8 per cent 1n samples at ambient condition and 1t was

from 57 4 to 57 6 per cent 1n refrigerated samples

Tle analysis ot the storage period of papava jJam
revealed that storage at low temperature was effective 1n

increasing the shelf life period Among the samples at
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ambient condition Jam processed from fruits exposed to
sulphur fumes showed a long shelf life of 84 per cent and the
least shell life period was observed 1n control sample (43

per cent)

The periodical ®valuation of bulk density of papaya
Jam had shown that variation was negligible at both storage

temperatures

The periodical assessment of acidity 1n papaya jam
shaowed a gradual 1ncrease from 0 62 to 0 86 per cent 1in
samples at ambient condition and 0 62 to 0 77 per cent 1n
refrigerated samples The study 1ndicated that storage
temperature had significant effect on shelf-life period
Storage 1n refrigerator decreased the rate of 1ncrease 1n

acidity

The monthly evaluation of pH 1n the product
itndicated a decreasing trend The changes i1n pH at ambient
condition were observed to be a decrease from 3 40 to 2 139
while 1n refrigerated samples 1t was from 3 40 to 2 92 fhe
storage at low temperature was etfective i1n controlling the

changes 1n pH
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The variation 1n reducing sugar 1n Jam showed an
increase with storage The 1ncrease 1n reducing sugar at
amblient condition was observed to be from 28 84 per cent to
41 6 per cent while 1n refrigerated samples 1t was from 28 82
to 37 60 per cent The storage temperature had significant
effect on the rate of change The storage at room
temperature 1ncreased the rate of 1ncrease 1n reducing sugar

level

The orgenoleptic evaluation of the product during
storage showed a decrease 1n acceptability of the product
with 1ncrease 1n storage time The decrease 1n acceptabil:ty
at ambient condition was observed to be from 4 23 to 3 75

It was from 4 23 to 3 77 1n retrigerated samples

The evaluation for microbial attack of the product
showed that the ceusative organisms were bacteria yeast and
mold Among all the five pretreatments (fruits exposed to
sulphur fumes were found to be more effective 1n preventing
microbilal attack and showed maximum storage life The
refrigerated samples were found fresh even after one year

storage
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The statistical analysis of the shelf life period
of papaya candy revealed that the pretreated refrigerated
samples had longer shelf-li1fe when compared to control
product processed with fruits exposed to sulphur fumes showed
the highest shelf l1fe period of 75 per cent the least
was observed 1n product processed with untreated fruits
(34 per cent) The control sample stored 1n refrigerator
also showed the least shelf life period of 92 per cent among

refrigerated samples

The variation 1n bulk density during storage
indicated only negligible variation during storage at both

storage temperature

The monthly assessment oif acidity 1n papaya candy
had revealed an 1ncreasing trend with storage The change 1n
acidity was observed to be an increase from O 64 to O B8 per
cent at ambient condition and 1n refrigerated samples 1t was
from 0 64 to O Bl per cent The rate of 1ncrease was less 1n

refrigerated samples
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The variation in pH during monthly analysis showed
a decrease with storage The decrease was from 3 29 to 2 62
in samples at ambient condition while 1t was from 3 29 to
2 99 1n refrigerated samples The deteriorative changes

were more at ambient condition compared to refrigerated

samples

The periodical evaluation of the reducing sugar
content of papaya candy showed an 1increase 1n the values with
storage The 1ncrease 1n reducing sugar was ftrom 22 34 to
29 45 per cent 1n samples at ambient condition and 1n the
retrigerated samples 1t was from 22 33 per cent to 26 70 per
cent The storage temperature had significant effect on the
reducing sugar In the study the rate of 1ncrease was higher

at ambient conditicn compired to that in refrigerator

The organoleptic evaluation of the product during
shelf-11fe period indicated a decrease 1n organoleptic
acceptability with storage The change 1n acceptabitity was
observed to be from 3 85 to 3 B4 i1n samples at ambient
cond tion and 1t was trom 3 85 to 3 7 1n the retrigerated
samplies Tn rate of decrease was more 1n the samples at

arl, =1t cond t on
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The microbial eva uation of the damaged product had
revealed that the major organisms causing damage were Yyeast
and mold Asperigillus and pencillium were 1dentified among

molids from stored papaya candy

Like any other conventional fruits papaya also
proves to be 1deally scented to process various products
Pretreatments attempted in the study 1ndicates the
advantage of there procedures with respect to the shelf life
qualities of the products Among there pretreatments
exposure to process to be the most 1deal one 1S a very
simple technology which can easi1ly be adopted by moderately

educated farm women
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Appendix 1 Organoleptic Evaluation
Evaluation card for triangle test

In the triangle test three sets of sugar solutin of
dir1fferent concentration were used Of the three sets two
solution were of 1dentical concentrations and the women were
asked to 1dentify the third sample which 1s to different

concentration

Name of the Products Sugar solution

Note Two of the three samples are 1dentical Identify the
odd sample

Sl Code No of Code No of the Code No of the

No samples 1identical sample odd sample

1 XYZ

2 ABC
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ABSTRACT

The present investigation was undertaken to study

pretreatments and processing on the

the 1nfluence of

shelf life quality of papaya products

The papaya squash jam and candy developed were

found to satisfy the FPO recommendations The pretreatments

administered were blanching suiphiting exposure to suiphur

yumes and 1mmersion 1n citric acid solution

An analysis of the proximate composition ot the
three products revealed that moisture and sugars were high 1n
squash and jam pretreated with sulphur fumes while candy
pretreated with citric acid solution was high 1n acidity

Sugars and carbohydrates

The organoleptic evaluation of the fresh product
oducts
i1ndic
ated that squash was most acceptable The pret t

reatment

«1th sulphur fumes

was affective i1n n
proving the appeara

nce

and colour of all the three products



The shelf 11fe qualities of the three products were
assessed periodically for one year Periodical testing of
stored papaya squash showed little variation i1n acid soluble
ash specific gravity and pulp content Negative results

were obtained for fermentation test and mold content

The periodical testing for acidity reducing sugar
total sugar and TSS 1n squash showed an 1ncrease during

storage while pH and overall acceptability decreased with

storage

The monthly evaluation of papaya )am revealed that
storage at low temperature was effective 1n retaining the
quality Among the pretreatments products prepared with
fruits exposed to sulphur fumes showed the maximum shelf-life
period (84 per cent) compared to control (43 per cent) which

showed the least shelf-1l1ife

The periodical evaluation ot papaya Jam 1ndicated
negligible changes 1n bulk density Acidity and reducing
sugar showed an 1ncrease while pH and overall acceptability

decreased with storage



The microbial evaluation oif Jam revealed that the
maln causative organism were bacteria yeast and mold The
pretreatment with sulphur fumes was effective 1n preventing
the microbial attack At the same time the refrigerated

samples were tound fresh even after one year

The analysis of the shelf li1fe period of papaya
candy revealed that pretreated retrigerated samples had a
longer shelf life of more than one year than control At
ambil1ent conditions samples processed fruits from exposed to
sulphur fumes had the highest shelf l:fe period (75 per cent)

compared to the control (34 per cent) which was the least

The periodical evaluation of candy showed only
negligible variation 1n bulk density Acidity and reducing
sugar was found to 1ncrease while pH and overall

acceptab:i:lity showed a decrease with storage

The microbial evaluation of the damaged product
revealed that the major causative organism were yeast and

mold



The shelt life evaluation of the products i1ndicated
that the refrigerated samples gave quality products compared
to that at ambient condition All the retrigerated samples

showed a slower rate of change 1n the chemical constituents

The evaluation of the three products revealed that
pretreatment with chemical compounds especially with sulphur
compounds produced a better effect both qualitatively and

orgnolepticaltly

Pretreatments attempted i1n the study 1ndicates the
advantages of there procedures with respect to the shelf life
qualities of the products Among there pretreatments
exposure to sulphur fumes process to be the most :deal one
15 a very simple technoiogy which can easily be adopted

moderately educated farm women



