.I ResearcH PaAPER International Journal of Agricultural Engineering | Volume 11 | Issue 1 | April, 2018 | 84-89

= e ISSN-0976-7223 M Visit us : www.researchjournal.co.in ll DOI: 10.15740/HAS/I JAE/11.1/84-89

Evauation of qualitative attributes of papaya leather

H Devendra Kumar and R.N. Shukla

Received : 26.01.2018; Revised : 13.02.2018; Accepted : 22.02.2018

See end of the Paper for mABSTRACT : Indiaismajor producer of papayaafter Brazil and Indonesia. Papaya containsthe
authors” affiliation digestive enzyme papain and valuable for aiding digestion. The antioxidant nutrients found in
Correspondence to : papayaincluding vitamin-C, vitamin-E and beta carotene. Papayais easily digestible and prevents
Devendra Kumar constipation. Fruit leather isready to eat, semi- moist food with soft gel like texture obtained by
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Agricultural Engineering and dehydration of fruit pureesinto leathery sheets. Study of quality attributes like physio-chemical,

Technology (C.S.A.U.A.T.) sensory and microbiological properties of fruit leather resulted better and acceptable products.

Etawah (U.P.) India Experiments were conducted to investigate the effect of various sweeteners and packaging materials

Email : devendrachaturvedi on physico-chemical, microbiological properties and sensory characteristics of fresh as well as

2008@gmail.com stored papayaleather. Thecitric acid levelsof 0.5 per cent, 0.75 per cent and 1.0 per cent were used
for sweeteners as sugar, sugar .+ jaggery,,, sugar, + jaggery,, sugar,+ jaggery,. and jaggery.
After preparation of papayaleather, the finished products were packed in two packaging material
viz., LDPE and HDPE and stored at room temperature for quality evaluation at 15 daysinterval upto
90 days. The study revealed that the moisture content increased with citric acid levelsin case of all
different sweeteners. The values of moisture content were found to have decrease after 15, 30, 45,
60 and 90 days of storage. The data showed that the samples packed in LDPE more decreases as
compared to HDPE. The TSS was found to be higher for fresh samples prepared by sugar as
sweetenersat all levelsof citric acid. TSS of samples packed in HDPE were found to be higher than
LDPE at the same level of citric acid. pH of samples after 90 days of storage periods prepared by
sugar as a sweeteners were found to be lower than that of sugar .+ jaggery,,, sugar,+ jaggery,,
sugar,.+ jaggery,. and jaggery at all levels of citric acid. Dataobtained for browningindex after 15,
30, 45, 60, 75 and 90 days of storageindicated that in case of all samples, the valuesincreased for
all different sweeteners. The study revealed that vitamin-C content of fresh papayaleather sasmple
decreased with increase in citric acid levelsin case of all sweeteners. In microbiological studies,
the yeast and mold count and total plate count were found safe for consumption after 90 days of
storage. Samples prepared by sugar as a sweeteners exhibited the highest overall sensory scores
7.64 and 7.60 for samples packed in HDPE and L DPE, respectively after 90 days of storage periods
at the level of 0.75 per cent citric acid. It concluded that sugar as sweeteners gave better products
after 90 days of storage followed by othersat thelevel of 0.75 per cent citric acid. The HDPE was
found suitable packaging material for storage of papayaleather.
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I ndia is the second largest producer of fruits and ~ Preservation, storage, handling and transportation (K umear

vegetables. About 25-30 per cent producearewasted € @, 2010). During the year 2013-14, India’s papaya
due to in adequate facilities of processing, production was 5639.3 thousand metric tonnes (National
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Horticulture Board, 2013-14). Papaya is an important
source of vitamin- C in the diet of rural population (De
arriola et al.,1980). Papaya has been described as an
excellent source of pro vitamin- A and ascorbic acid
(Wenkam and Miller, 1965). The pH of papaya ranges
between 5.0t0 5.51 and acidity as0.12 per cent (Ahmad
and Chaudhary, 1995).

The papayaat colour turning stage can be stored at
temperatures as low as 7°C for less than 14 days and it
will beripen normally (Thompson and Lee, 1971). Chan
et al.,1979 observed several changes within the papaya
during its development. Sucrose rapidly decreased,
glucose and fructoseincreased correspondingly after 135
days of fruit development. Papain concentration in
papayaflesh decreaseswith ripening. Anand Paull, 1990
determined the optimum temperature for fruit ripening
in between 22.5 and 27.5°C, with the fruit taking 10-18
daysto reach full skin yellowing from the colour brake
stage.

Aruna et al. (1999) studied the physico-chemical
and microbiological quality of papayafruit bar (Thandra)
which was stored at room temperature (25-45°C) for 9
months. The products stored for 6 months were found
superior fromthetextural and odour pointsof view and
with minimum physico- chemical changes. Babalola et
at. (2002) evaluate the effect of cold temperature storage
on the quality attributes of pawpaw and guava leathers.
pawpaw leather was significantly higher than guava
leather in calorific content, water activity, pH and total
mold count throught the duration of storage. Sreemathi
et al. (2008) obtained a decreasing trend in pH, total
sugar and ascorbic acid as well as increasing trend in
TSS, acidity and reducing sugar during storage of blended
fruit pulp of sapota- papaya50:50 at room temperature
for three months.

Organoleptic qualities of pawpaw (cv. co-2) leather
and pawpaw - mango (cv. NEELUM) blended leather (60
: 40) in comparison with plain mango leather were
evaluated and the blended | eather was superior in most
of the quality attributes with no evidence of microbial
contamination upto 8 months storage.The products are
generally remaining shelf stable and can be stored safely
for longer timeat room temperaturein any typeof flexible
laminates pouches, PET jar or glassjar. The production
of fruit bars after tremendous advantages owing to
simplicity and lower production cost besides consumer
appeal (Kumar et al., 2003). Azeredo et al. (2006)

conducted study to produce mango leathers with no
preservation and without sugar addition and evaluated
their acceptance and storage stability. The mango leathers
were packed in polypropylene buckets and stored at room
temperature.The product was well accepted and
microbiologically stablefor at least 6 monthswithout the
need for chemical preservation. Fruit leather or bar is
ready to eat, semi- moist food with soft gel like texture
obtained by dehydration of fruit purees into leathery
sheets (Ramesh Kumar et al., 2007). The effect of air
temperature (50, 60, 70 and 80°C) and sampl e thickness
(1.8, 2.7 and 3.6 mm) on drying kinetics of strawberry
fruit leather wasinvestigated and mathematical modelling
was performed using threethinlayer drying models. The
value of activation energy were obtained 35.57, 33.14
and 30.46 KJ mol? for 1.8, 2.7 and 3.6 mm sample
thickness, respectively (Leeand Nsien, 2008). Plainand
spiced tomato leathers were prepared using 2 per cent
corn flour, acetic acid and 0.7 per cent salt. Leathers
were stored well without any deterioration upto three
months of storage (Jayalakhsmi and Karthiga,2009).
Kumar et al. (2010) prepared blended papaya |eather
by mixing 20, 40, 60 and 80 per cent of guava pulp with
that of papaya pulp while plain papaya |eather and/or
guava leather served as control. The product proposed
by mixing 60 per cent papaya with that of 40 per cent
guavapulpsignificantly resultedin abetter overall rating
for sensory property and without impairing the nutritional
and textural quality of the product. Prinkagjain (2010)
reported that guava and papaya pulp was preserved in
airtight glass containers by addition of potassium meta
bisulphate @ 2.5 g/kg of pulp. After two months of
storage, the guava pulp was found best inorganoleptic
charactersand qualitative charactersfor the preparation
of mixed fruit leather. Singh et al. (2015) investigated
the effect of citric acid levels and packaging materials
on physico-chemical and sensory quality of fresh and
stored papaya leather. The moisture content increased
with citric acid levels. The TSS, Vitamin-C decreased
withincreased inthelevelsof citric acid. The organoleptic
score of leather samples in glass jar at 0.75 per cent
citric acid level was found to be higher followed by
samples packed in PET Jars. Kumar et al. (2015)
investigated the effect of sugar and jaggery onthe quaity
characteristicsof papayaleather. The quality parameters
were donefor fresh aswell as stored papayaleather for
60 days of storage under room temperature.The acidity
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and moisture content decreased with decreased in the
level of papayaratio and acidity values after 60 days of
storage. Overall acceptability score for papaya leather
prepared with sugar and jaggery ratio sample T, (papaya
pulp + sugar 650 g) 7.1 in glass jar and the minimum
score T, 6.8 in PET jar at room temperature.

Hunter colour parameter (L, a, b) of grape juice
during briling, cooking and of pestil samples (1.53 mm)
during drying were investigated and colour changes
ocured during grape juice boiling. The hunter a-value
changed during hot air or sundrying (Keyaet al., 2002).
Osmoticdehydrationin hot air drying of pineapple cubes
by using sucrose solution in ableto improve the quality
like colour, aroma, texture, appearance aswell asoverd|
acceptability. osmotic and infrared drying were reduced
the water activity which preventsthe microbial growth.
Thelogarithmic moddl sufficiently described thedrying
behaviour of blanched pineapple silver. The fick’s
diffusion model was suitable for experimenta results
(Kumar and Shukla, 2017).

Therefore, the study was undertaken to study the
effect of various sweeteners and packaging materials
on qualitative attributes of papayaleather.

B METHODOLOGY

Fresh, uniform sizes and fully ripened papaya of
Pusa delicious variety were used in the experiment.
papaya free from diseases and insets infections were
selected for the investigation. Thefully ripened papaya
waswashed with fresh water, peeled and deseeded after
that pulping in done by while electric juicer for 10 min.
Papaya |eather was prepared by adopting the procedure
reported by Srivastavaand Kumar, 1994. Sugar and citric
acid (0.5%) were mixed with juice and boiling is done
with continuousstirring for 5 minutes, after that smearing
stainlesssted trayswith mustard oil and mixtureispoured
into the stainless steel trays. After spreading the mixture
into trays, the trayswere then placed in the hot air oven
at 45°C for 48 hours. The trays were taken out from the
hot air oven, cooled and leather was cut into rectangul ar
shape (3.5 x 3.5 x 0.5cm) and packed into LDPE and
HDPE at ambient temperature. After prepared papaya
leather using sugar as a sweetener with citric acid level
of 0.5 per cent above process isagain done for the
preparation of papayaleather using sugar as asweetener
with 0.75 per cent and 1.0 per cent citric acid level,
respectively. Same procedure was adopted to produce
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papaya leather using sugar, + Jaggery.,,, Sugar, +
Jaggery,,, Sugar .+ Jaggery, and jaggery as a
sweeteners with 0.5 per cent, 0.75 per cent and 1.0 per
cent citricacid level, respectively.

Thedigital pH meter was used to determine the pH
of the samples. Refractometer is used to measure
substances dissolved in water and certain oils. The
refractometer worksusing the principleof light refraction
through liquids. Digital spectrophotometer, a compact
instrument was used for the analysis of optical density
of solution. Digital colony counter isdesigned for quick
and accurate counting of bacterial and molds coloniesin
petridishes. Hunter colour parameters (L, a, b) of fresh
and stored papaya leathers were investigated by using
CIE colour space system. Weighing of samplefor andysis
of moisture content, fat content, ash content, acidity etc
was carried out with the help of electronic balance.
Samples were served to the panellist and they were
asked to rate the acceptability of the product through
the sense of organs. Different attributes viz., colour,
flavour, texture and taste were rated on the basis of
hedonic scale, ranging from 1(extremely dislike/most
undesirable) to 9 (extremely like/ most desirable),
Renganna, 2001.

B RESULTS AND DISCUSSION

The study was undertaken to investigate the effect
of various sweeteners and packaging materials on
qualitative attributes of papaya leather. The citric acid
levels of 0.5 per cent, 0.75 per cent and 1.0 per cent
were used for sugar, sugar,. + jaggery.,,, sugar -+
jaggery,,, sugar,, +jaggery.. and jaggery as sweeteners.
Several physico-chemical parameters (moisture content,
TSS, pH, browning index, vitamin-C and ash content),
sensory parameters (colour, taste, flavour, texture and
overall acceptability) and microbial studies (yeast and
mold count and total plate count) were investigated for
fresh and stored papaya leather. papaya leather were
packed in two packaging materials viz., LDPE and
HDPE. Productswere stored for quality eval uation after
15, 30, 45, 60, 75 and 90 days under room temperature.

The study revealed that the final moisture content
of fresh papaya leather sample prepared with 0.5, 0.75
and 1.0 per cent citric acid level swerefound inincreasing
order for all the samplesby different sweeteners. Result
showed that the samples prepared with the sugar as a
sweeteners had moisture content of 18.61, 18.66, and
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18.70 at storages of 15 days ( LDPE) for citric acid
levels of 0.5, 0.75 and 1.0 per cent, respectively. The
similar trends were also obtained for other samples
prepared by different sweeteners. Thevalue of moisture
content for all samples were prepared by different
sweeteners packed in LDPE and HDPE were found to
be decreased after 15, 30, 45, 75 and 90 days. Theresult
showed that the total soluble solid decreased with
increaseintheleve of citric acid for al five sweeteners.
The fresh sample prepared by sugar as a sweetener had
total solublesolid valuesas64.38, 64.36 and 64.32°Brix
for citric acid level of 0.5, 0.75 and 1.0 per cent. The
reason for decreased in total solublesolidswith increase
citric acid level may be attributed to the final moisture
content of fresh samples as these two parameters have
inversion correlation. It was also shown that in all cases
of sweeteners, the total soluble solids was found to be
decreasein 90 days of storage period. Similar pattern of
increasing trend was reported by (Gayathri and Uthira,
2008). TSS of sample packed in HDPE were found to
be more increasing as compared to samples packed in
LDPE after 90 days of storage period in case of all
sweeteners at same levels of citric acids. The pH of
samples asfresh prepared by sugar as a sweetener were
found to be 3.87, 3.84 and 3.81 at citric acid levels of
0.5,0.75and 1.0 per cent, respectively. Resultsreveal ed
that the pH of samplesdecreased after 15, 30, 45, 60, 75
and 90 days of storage period in case of all samples
prepared by different sweeteners. similar pattern of
decreasing trend was reported by (Siva Kumar et al.,
2005), reason behind that the decreases pH is due to
increasesacidity. The decrease was more pronounced
in case of samples packed in HDPE as compared to
LDPE. Browning index of samples decreased with
increase in citric acid level in case of al sweeteners.
The samples prepared by sugar as a sweetener has

browning index of 0.054, 0.052 and 0.049 at citric acid
level of 0.5, 0.75 and 1.0 per cent, respectively at the
time of storage in HDPE. The value of browning index
increased during 90 days storage period. This increase
on non enzymatic browning might be dueto decreasein
sulpher dioxide (Mir and Nath, 1993). The increase in
browning index was found highest for samples packed
in HDPE as compared to LDPE. Results reveaed that
vitamin-C content of fresh leather samples decreased
withincreasedin citric acid level for al sweeteners. The
sample prepared by sugar as a sweetener had vitamin-
C content as 59.70, 58.30 and 57. 40 mg/100g at 0.5,
0.75 and 1.0 per cent citric acid levels. Reason of
decrease in acidity as loss of vitamin-C occurs due to
participation in non enzymatic browning reaction with
organic acids (Srivastava and Kumar, 1994). ANOVA
were generated for all physico-chemical parameters
whichweresignificant at 5 per cent level. Study reveaed
that as microbial growth (TPC values) increases with
increase of storage period irrespective of storage periods.
Theyeast or mold count and total plate count werefound
safe for consumption after 90 days of storage. The
highest microbial growth was observed as1.110 x 1C°cfu/
ml in case of sample prepared by jaggery as a sweetener
and packed in LDPE after 90 days of storage which is
safefor consumption asreported by (Sarvanakumar and
manimeglai, 2002). Sensory parameters of papayaleather
just after preparation and after 30, 60 and 90 days of
storage period were evaluated on 9 point scal e of hedonic
rating test method. Study reveal ed that the fresh samples
of jaggery as asweetener exhibited better sensory score
for colour, flavour and overall quality attributes.Sensory
scores decreased rapidly in case of samples prepared
by jaggery as asweetener than those of sugar sugar., +
jaggery,;, sugar,, + jaggery, sugar, + jaggery, asa
sweetener at thecitric acid level of 0.5, 0.75and 1.0 per

Table 1: Effect of sugar sweetener, levelsof citric acid and packaging materials on sensory attributes of papaya leather after 90 days of

storage

Sensory score
Sensory attributes PSCos PSCo.rs PSC10
LDPE HDPE LDPE HDPE LDPE HDPE

Colour 7.40 7.75 7.80 7.90 7.25 7.30
Flavour 7.20 7.30 7.75 7.80 7.35 7.45
Taste 7.45 7.50 7.45 7.50 7.00 7.15
Texture 7.35 7.30 7.40 7.35 7.45 7.50
Overall acceptability 7.35 7.46 7.60 7.64 7.26 7.35

Ps = Papaya sugar; Cos = 0.5% citric acid level; Cy75 =0.75% citric acid level; Cy0 = 1.0% citric acid level
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Effect of sugar as a sweetener, citric acid levels and packaging materials on sensory quality attributes of papaya leather

cent, respectively during storage.

Samples were prepared by sugar as a sweetener
gave the highest overall sensory scores as 7.64 and
7.60 for samples packed in HDPE and LDPE,
respectively after 90 days of storage periods at the level
of 0.75 per cent citric acid. The HDPE was found to be
better for packaging to papayal eather followed by L DPE.
Table 1 showsthe effect of sugar sweeteners, citric acid
levels and packaging materials on sensory quality
attributes of papaya leather after 90 days of storage at
room temperature. Fig. 1 shows the effect of sugar asa
sweetener, citric acid level sand packaging materialson
sensory quality attributes of papayaleather after storage
of 90 days.

Conclusion:

The effect of different sweeteners using various
citric acid levelsand packaging materialson qualitative
attributes of papaya leather was found acceptable upto
90 days storage period. The moisture content values
found to be decreased with increase of storage period.
The TSS decreased with increase in citric acid levels.
The TSS of samples packed in HDPE was found to be
higher than samples packed in LDPE at the same level
of citric acid. The pH and browning index of sample
invariably decreased with increasein citric acid levelsin
case of all different sweeteners. Data obtained for pH
after 1510 90 days of storage indicate that in case of all
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samples, the value decreased for all sweetenerswhereas
the value increased for browning index. Decrease in
vitamin- C was also recorded invariably in all samples
which were prepared from all sweeteners after storage
of 15 - 90 days. The loss was observed maximum in
L DPE ascompared to HDPE. In microbiological studies,
the yeast and molds count and total plate count were
found safe for consumption after 90 days of storage.
Samples prepared by sugar as a sweetener exhibited
the highest overall sensory scores of 7.64 and 7.60 for
the sample packed in HDPE and LDPE, respectively
after 90 days of storage at the level of 0.75 per cent
citric acid. The HDPE was found suitable packaging
material for storage of papaya leather.
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