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INTRODUCTION

qindia with its diverse agroclimatic conditions is reported

to ‘'be one of the few countries of the world capable of growing

various kinds of tropical, subtropical and temperate fruits

Raul et al. (1992%» Recent food production statistics indicate

that India is the second largest producer of fruits in the world

after Brazil with a production touching 27-83 million tonnes

which accounts for around eight per cent of the world production.

Inspite of high level of production of fruits in India,

lack of post harvest technoclogy and linkages, results 1in a

national loss of Rs. 5000 crores per annum (Rajkumar 1995).

Sethi (1993) had stated that 20 to 30 per cent of the
fruits produced 1in our country are not utilized properly. Nearly
30 per cent of the fruits are lost due to spoilage during
handiing, transportation and lack of storage'and processing

facilities (Poonia, 1994).

According to Kumar (1994) India is a country with 327
million hectares of land spread, of which about 145 million
hectares are under cultivation. It has to support 850 million

(?opu]ation which grows continuous]é) at the rate of about
2 per cent per annum @} a developing country like India, wheréb
@mjority of population suffer from different degrees of
ﬁutritiona] inadequacies, preservation of all available food

resources is an eséentia1ityi) According to Rao-(1891), the



fruits and vegetable can serve as a source of essential nutrients
like Vitamin C and B carotene and minerals whose intake 1in a

majority of our population is already below par,

(éfforts are needed to convert surplus production of fruits
and vegetables to value added products. Processed products are
of great demand bécause of their ready to eat convenient nature
and unique taste. Being rich in essential minerals, vitamins and
other nutritive factors, fruit products are quite popular.
Besides, they are delicious and have universal agppeal unlike
other food products. Hence fruits have to be processed in a form

in which they can be made available to the consumers during the

off season)

The principle of preservation of food is based on the
manipulation of environmental factors, among which drying is a
method. Siddappa et al. (19886). Although preservation is still
the Principle reason for dehydration, other important factors

like significant reduction of weightloss and bulk play an

important part in the process.

Recently Osmotic dehydration of foocds got attention due to
its great importance in the food processing industry. According
to Islam and Flink (1882), Osmotic dehydration increased nutrient

retention during subsequent air drying.

Jack fruit or Panasa is a heavily flavoured fruit, most

popular in South India and is considered the greatest among



fruits along with the mango and Banana Gopalan et al, (1992).
These fruits are available in plenty during seascns. The

abundant supply of fruits results in glut leading teo enormous

wastage.

Several studies have been made by Lalsingh and
Girdharilal (18986) on dehydration of potatoes, onion, garlic,
cauliflower. However little or no work has been done on Osmofic
dehydration of jackfruits. Efforts were, therefore, airected for
tapping the potential of ripe jake fruit to am value added

product which could be accepted by the masses.

Hence the present study entitled "Suitabhity of Osmotic
drying technique for product development in _ Jjack fruit
Artocarpus heterophyllus Jam” is outlined. The study analyse
the feasibility of osmotic drying, technique for products
development in two varieties of jack fruit namely soft flesh type
and firm flesh type. The study also ascertgin, organoleptic and

shelflife qualities and the consumer acceptance of the products

developed.
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REVIEW OF LITERATURE

Literature pertaining to the study entitled Suitability of

Osmotic drying technique for product development in Jack fruit

(Artocarpus hetrophyllus Lam) are reviewed under the following

headings.
2.1 Profile of Jack fruit and its nutritional gsignificance.
2.2 Importance of fruits and fruit based products.
2.3 Need for processing.
2.4 Osmotic dehydration — A method on preservatidn.
2.5 Effect of Pretreatments on drying
2.5.1-Sugar concentration
2.5.2 Temperature of Osmotic solution
2.5.3 Immersion time
2.5.4 Preservative

2.6 Shelf 1life qualities of dried products.
2 1 Profile of Jack fruit and its nutritional significance.

"If it was possible to mould honey into a ball then it
would be the pulp of Jack fruit” — this is a free translation of

a 1ine from old Tamil Poetry.

Jack fruit (Artocarpus heterophyllus Lam) is a tropical
ever green tree belonging to the family Moraceae. It is thought
to be native of India and widely cultivated in Southern Asia, the
. East Indies and other warm areas of both the hemisphere

(Morton, 1965). Amban (1987) had stated that jack fruit is very



important because it gives more yield per tree than any other
fruit tree in this country. According to Amban (1987) on an
average 200 to 800 and 2000 to 3000 fruits (each weighing 5 to
20 kg) per tree (of about 12 to 30 years) can be harvested
annually. More cover, owing to the numerous culinary uses and

due to its availability during monscon period, it is also called

as poor man's food {(Amban 1987).

The total production of Jack fruit in the year 1894 in
Kerala has been estimated as 29,94,39,000 in number with an area

of 72,239 hectors (Farm Guide 1894).

According to Madhavan (1994) among the fruits grown in

Kerala Jack fruit tops the 1list in term of production. (14.8

Takh tons).

CKrishnaml}[thi and Giri (1949) had reported that Jackfruit
is an important source of pectin and contains about 1.9 per cent
protein on fresh weight bases. Sadasivan and Neelakantan (1976)
had found that Jack fruit bulbs are rich in sugar and contain
fair amounts of Carotene, protein and minerals. According to
Hossain et al. (1879). Jack fruit containas 2.64 - 11.77mg of
ascorbic acid and 250 - 1740 mg Carotene. Zaghlol et al. (1983)
had reported that Jack fruit contains glucose (10.94 per cent)
fructose (1.42 per cent), Xylose (0.18 per cent), rhamnose (10.44
per cent), arabinose (1.51 per cent), galactose (2.47 per cent),
galacturonic acid (64.5 per cent) and three other unknown and

'sugars (13.4 pér ceﬁtj. Delpench (1980) observed large



difference 1in the Jack fruit starch when compa:red with other

tropical fruit starches with respect to amylase hydrolysis,

swelling power and solubility behaviour. Jackfruits are normally

fibrous and are composed of mono, di and poly saccharides (Berry

and Kalra, 1987).

(EPCording to Singh (1986) Jackfruit yields only 30 per cent
edible matter which consits of the fleshy part under the seeds.
The fleshy part on percentage basis has moisture 73.1, protein
0.6, fat 0.6, carbohydrate 23.4, fiber 1.8 and ash 0.5
and on the other hand the seeds are more nutritious, contains on
percentage basis moisture 51.68, protein 6.6, fat_0.4,

carbohydrate 38.4 and fiber 1.5. )
2.2 Importance of fruits and fruit based products

Efccording to Geethas (1982) cheapest fruits are also highly
nutritive as they are large store house of essential vitamins and
mineral salts and comprise a rich dietsary. Rgg (1881) had
pointed out that the fruits and vegetables are the only source of
essential nutrients 1like vitamin C and B carotene whose intake
in a majority of our population are already below the adequate
levels. According to Mg&gon (1994) the people who eat more
fruits and vegetables have a 54 per cent lower risk of getting

heart stroke when compared with those who eat the 1eas€£}

Maini ?t'87; ﬁ1982) reported that more fruits are preserved

by drying than by any other method and it has the major advantage



of greater concentration in dry form, production with minimum
labour, less expensive and economic require minimum equipment for
processing and storage. Rao et al. (1988) reported that fruits
like pineapple, pear, papaya can be successfully sundried and
stored for future use,. [ﬁmban {1987) observed that Jack Preserve
was found to be an acceptable and appealing product. Jayaraman
and Gupta (19881) standarised the preparation of dried papaya and
Jack fruit and they were found to be best 1in appearance,
flavour and textur?} Singaravelu and Arumugam (1983) standanlised
the method for drying sapota flakes which showed & shelf life of

120 days with pretreatments end 30-40 days without

pretreatments.

Eﬁirumaran et al. (1986) established a simple processing
technique for the preparation of papaya candyz

Mohammed et al. (1983) developed pineapple candy which was

organoleptically acceptable.

Egifferent fruit powders with Avocado, Banana, Mango and
Guava were standardised by Pruthi and Lal (1859). Péssion fruit
Juice powder has been standardised by Pruthi-(1960). Sadasivan
and Neelakantan (1976) had reported that Jackfruit can be
utilised for making squash. Sszde (19898) has reported that the
" products like canned Jack fruit bulbs in syrup, Jack fruit
squash, canned curried raw Jack fruit, raw Jack pickle, canned
Jack fruit seeds in brain, roasted Jack seeds and Jack seed flour

can be developed at .commercial level. Bose (1980) .had pointed



out that Jackfruit bulbs can be utilised for making pickles,

fruit leather or thin pappad besides canning::]
.:-'/

2.3 Need for processing

E?rocessing of food can be defined as adding value teo
conventional and ijnnovative basic food items, ‘through var ious
permutations and combinations providing protection, preservation,

packaging, convenience carriage and disposability (Rao, 1989i}

According to Pandey (1891) India rank third in the
production of fruits after Brazil and United Stateg. Rao (1991)
pointed out that India with the population over 860 million
produce on an average about 74 million tonns of horticultural
produce. Sethi (1993) reported that India is one of the largest

producer of fruits (27 millions tons) in the worid.

(?ook (1975) pointed out that high perishability of fruits
lead to\a high degree of wastage which 1is reported even in
developed_ countries like the U.S.A with their well advanced and

sophisticated techniques and marketing faci]itief;]

(Ewami et al. (1877) pointed out that cultivation of new
fruits and development of products from many of the notable
fruits could bring benefit nutritionally and economically.
K3£sh31 {1988) had stressed on the rise in demand for proceséed

fruits and vegetables because of the increased defence

requirements and urbanisaticon trend?)



2.4 Osmotic dehydration — A method of Preservation

Osmotic dehydration is rather a new innovation for
producing better quality dehydrated products (Anon 1986). It
has been the subject of scientific investigation by Ponting et al.

as early as in 19€8,

According to Chaudhari et al. (1883) in Osmotic dehydration
process, there is a simultaneous counter current mass transfer of
water from solution to hypertonic solution and of solute from
solution into the sample. He also stated that Osmot ic dehydrat ion
process can be applied to fruits 1like apple, apricot, banana,
blueberry, citrus fruits, grapes, guava, mango {(green and ripe),

melon, papaya and pineapple.

Advantage of direct Osmosis in Comparison with other drying
process include minimized heat damage to colour and flavour,
less disceoloration of the fruit by enzymatic Oxidative browning
Ponting et &al. (1860). Contreas and Smyr1! {(1981) noted that
Osmosis was effe?tiva in preventing fruit discoloration by
enzymatic oxidative browning, thus procluding the use of
sulphurdioxide. According to Le Maguer (1988) "Osmotic process
represent a potential saving in energy and improvement of the
over all quality of the product. Rahman (1992) pointed out that
Osmot ic dehydration improves the quality of products in terms of

colour, flavour or aroma and texture.



According to Islam and Flink (1982) Osmotic dehydration
increased nutrient retention during the subsequent air drying.
Lerici et al. (1885) reported that Osmoticalily treated fruits
were better in colour and texture than untreated fruits. The
shrinkage of the material during osmosis for characterisation of
the process was considered by Lenart and F1link (1984).
Shahabuddin and Hawladaar (1980) reported that Osmotic

dehydration alone can remove 30-40 percent water content of

pineapple fruit.

Bolin et a7. (1983) revealed that the syrup remaining after
Osmotic drying can be recycled as table syrup, concentrated

beverage wines and Jellies.
2.4.1 Effect of Sugar as Osmotic agent

According to Rahman (1892), the most commonly used osmotic
agents are sucrose for fruits and sodium chloride for vegetables
and fisheé, He stressed that a number of Osmotic agents can be
used in Osmotic dehydration either singly or in combinatien.
Osmotic agents reduce water activity of a solution substantially
for increasing the driving force. According to Lein (1887) sugar
solution was an effective agent, for reducing the drying process
and in connection it was also reported by Lein (1887) that
glucose, sucrose and fructose were the different sugars used as
osmotic agents and the type of the sugar solution did not

noticeably affect the product acceptance.

to



(igste scores reported by Hawkes and Flink 61978) found high
organoleptic acceptability in the sucrose treated Appile slices.
It has been stated that fruit dried wusing sugar are candy,
due to high percentage of sugar added to the fruiEi?Is]am and
Flink (1982) reported that flavour retention is more when sugar
or sugar syrup is used as Osmotic agents and oxidatixebrowning is
prevented. Mazza (1983) reported that pretreatments 1ike

sucrose dipping before air drying would &ffect moisture

transport and quality.

Videv et al. (1990) opined that there was increase in the
weight loss of the fruit with an increase in sugar concentration.
Amount of sugar absorbed by Pineapple rings increaed with
increasing sugar concentration, at 50° Brix the sugar
concentration increased by 10 per cent) at Sd; Brix the

increase was by 156 per cent and at 70° Brix it was increased by

25 per cent (Beristein et al. 1980).

Angela et al. (1991) observed that the.pineapple and papaya
fruits immersed in sucrose TQ® Brix syrup lowered the final water
content of the fruits. Different treatment before drying for
various periods of time in hypertonic solution of sugar resulted
in weight loss, sugar penetration and increase in the shrinkage
in the apple rings and treatment in 70° Brix at 50°C -+ 30 minutes
was adjusted to be the best treatment as reported by

Sharma et al. (1991).

u



Yang and Maguer (1992) reported that when strwberries were
osmotically dehydrated more than 40 per cent of moisture and less

than 1 per cent of sucrose in strawberries were removed by

63 per cent sucrose solution. Hough et al. (1983) found in a

sample model of osmotic dehydration of apples in 55/100g of sugar

syrup a diffussability rate of 1.5 x 10-10 m2,

2.4.2 Effect of temperature on treatments

An increase in temperature ‘upto a ceréain extent is known
to increasé the rate of Osmosis. Further increase in temperature
affects the semipermeability of the cell walls and reduces the
rate of Osmosis. Ponting et al. (1966) reported enzymatic
browning and flavour deterioration above 49°C but, according to
Le Maguer (1988)’ the reported temperature limit is 60°C. Rahman
and Lamb (1990) had also reported that solid concentration became
nearly constant above 60°C which indicated negligible increase in

the rate of sucrose diffusion above 80°C.

Bongiwar and Sreenivasan (1977) reported that 50°'C was
found to be the most suitable temperature for obtaining
osmotically dried banana product at which 50 per cent weight
loss occurred within 3 hours with out any damag; to the quality
in case of banana fruit. George (1994) in‘her study with the

drying of plantain alsoc found the same.

Rabbit eye blue berries were dried using an experimental

" high temperature' fluized bed (HTFB) at 170°C the moisture content




was reduced to 0.7 from 5.8 and after osmotic dehydration in
sucrose, the moisture content was 1.3 and when dried in a drawer
at 150°C it reduced 0.28, (Kim and Tolendo, 1987).
Sivakumar et agl. (1989) observed that blanching of bitter gourd
rings in 5 per cent sodium chloride and drying them in tray drier
at 70°C followed by 60°C at intervals gave dark green, soft

texture, slightly salty and less bitter product.

Rahman (1982} had stated tﬁat temperature of osmotic
solution is the most important parameter affecting_the kinetics
of Osmotic dehydration. According to Raul et al. (1992) pears
and apple cubes when osmotically treated, solid gains were
similar at 5°C and 25°C in both pear and apple cubes reachiny a
value of about 11 per cent and found that water diffusion was
greater at 25°C than at 50'C making it possible to cobtain a
weight loss of approximately 30 per cent. Elizabeth (1983)

observed that pear fruits when hand peeled and canned 1in sugar

syrup (20' Brix) at 100°C the fruit firmness decreased.
2.4.3 FEffect of Immersion Time on Treatments

In general, as the time of immersion incréased, the weight
loss also increased but the rate at which this occurs decreases.
Ponting et al. (19686) rgported that there is a rapid water loss
when the samples were immersed in water for one hour and slows
down there after. Similar observations were reported’ by Hawker

and Flink (1878) in the osmotic dehydration of apple.



According to Hawkes and Flink (1978) rate of weight loss
decreased from 10 to 5 per cent per hour after 20 to 30 per cent
moisture was removed. Torregian et &al. {1987} reported that in

case of cherries, maximum water loss took place within the first

two hours.

Farkas and Lazar (1869) reported that there is a rapid
uptake of solute within the first one and a half hour of Osmosis.
Beristain et al.(1990) pointed out that in case of pineapple,

water loss and sugar gain appeared to increase eprnantia]]y

with time.

Sharma et a71.(1991) opined that pretreatment in 70 per cent
sugar solution and at 50°C and 30 minutes immersion time was .the
best for canning. Raul et al. (1992) reported that on treatment
of pear and apple cubes in a sucrose solution, so]idkgains were
similar at 50°C reaching a value of about 11 per cent in four
hours. According to Yang and Maguer (19892) about 40 per cent of

moisture and less than one per cent of sucreuse in straw berries

were removed in a periocd of two hours from the treated fruit.
P
(2.4.4 Effect Of Preservatives On Treatments

Khateib et al. (1988) had reported that preservatives 1like
Sorbic acid and,glycerol, nitrite, potassium sorbate, BHA, BHT
and sodium metabisulphate c¢an be used in foed industry within

permissible 1imits of legal standards.

{4



According to Renganna and Padival (1981) Sulphiting is the
treatment of fruits and vegetables with socluble sulphites to
prevent browning. They further stated that small concentration
of sulphurdioxide may help in protecting the flavour in products.
Sulphiting is also reported to be a suitable pretreatment for
dehydrated products since it prevents the major problem of
discolouration observed in dehydrated products. Similar

observations were reported by Sheeja (1994) during storage of

papaya fruit pulp.

According to Joslyn and Braverman (1954) sulphurdioxide is
also thought to be an enzyme poison, inhibiting the growth of
microorganisms, and essential enzymes. sulphurdioxide, sulphate,
bisulphate salts and metabisulphate salts are reported to act
simiTar]y. Rengamma and Padival (1981) had reported that the
preservative action is due to the free sulphurdioxide present and

not due to combined or total sulphurdioxide.

According to Sethi (19§Q) sulphiting treatment helps to
maintain better colour, flavour and the Jack fruit bulbs are free
of mould growth during storage. Nury)et al. (1953) reported that
802 could retard degradation of colour and texture and allowed
the dried products to remain acceptable for almost a year.
Bhatnagar and Subramanyam (1973) reported that .sulphurdioxide
prevents deterioration of natural colour during processing and
storage. They also reported that in the absence of sulphitation,

the product becomes brown. Kikon (1975) and Rao (1988) reported
X



that the rate of browning was inversely proportional to S0,
concentrations in the dried material. A study conducted by
Sethi (1991) on mange pulp revealed that samples treated with
su]phurdjoxide, alone were found to heip in the retention of
carotencids. A study by Pe;}ette (1892) in grape Jjuice have
shown that suilphitation improved the colour of the product.
Similar results were reported by Mir andﬁyath (1993) 1in their
studies on mango bars. The colour of mango bars darkened during

storage, but changes were negligible in sulphited samp les.

According to Seth}(and Malini (1991) juices prepared from
sulphited mango pulp had better flavour than those with out
sulphited. Studies on solar dried figs by Pawar et al. ({992)
jndicated that samples pretreated with sulphitation retained more
sugar than blanched and control. A study conducted by
Mohammed et al. (1983) had proved that treatment with sulphur
dioxide prior to processing had increased the retention of

arcobic acid in pineapple candy besides the improvement in
organoleptic qualities.

1943 . .
Sethi (1985) had pointed out that Litchi pulp treated

either with 500 ppm sulphurdioxide or 500 ppm
sulphurdioxide.. with 1 per cent citric acid had a self life of
one year Manan et al. (1992) conducted storage studies 1in
Apricot pulp preserved with 547 ppm su]phurdioxidﬁ; the study
indicated that the pu]p'was acceptable up to nine months at room

temperature. They had further stated that squash made from this




pulp had goocd shelflife for six months and highly acceptable.
Singaravelu agg Arumugan (1983) had stated that sulphitation

increased the shelf l1ife of dried Sapota flakes three fold than

that of control (30-40 days).)
2.5. Shelflife qualities of dried products

Sarbjit and Bhatia (1982) proved that certain varieties of
dehydrated tomato seeds had a shelf life of about 8 months at
room temperature though retention of chlorophyll apd.P carotene
was poor. {}ccording to Hsu et al. (19889) the total soluble

proteins decreased with storage time in fruitﬁg

According to Mukhtha et al. (1982) dehydrated pineapple
slices stored at rcom temperature gave good product bFsed on the
chemical composition and organoleptic qualities. According to
Mir and Nath (1983) storage of mango bars for 80 days increased
the reducing sugar significantly but the overall acceptability
and textural changes decreased.Mahajan and Chopra (1980) found
that T.S.S content of stored apple fruits increased as the
storage period advanced, reaching a peak at 150 days and declined
there after. (ihe titerable acidity gradually declined 1linearly

with advancement in storage period, Mahajan et al. (1994),

<;ccording to Angela et al. (1987) dehydrated blue berry
products had a good texture, flavour and overall acceptability
and had a she]f_]jfe.of18 to 64 months depending on the storage

temperaturﬂ. Vegetables dehydrated to yield vegetable curry mix



had a shelflife of about 18 months under ambient conditions Food
packer, (1990). The Osmotic dehydration preserves the flavour

and nutritional characteristics provides a final product of good

quality which had better scores for appearance colour taste and
flavour (Anon 1990).
{é@cording to Nuri (1963) when fruits are dehydrated the
»

soluble solid contents become great enough, so the fruit will

resist microbial spoilage for fairly extended period of timé>
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MATERIALS AND METHODS

The study entitled “"Suitability of osmotic drying technique
for product development in Jack fruit (Artocarpus heterophyllus
Lam)" is a comprehensive study aimed at standardisation of
osmotic drying technique for product development in jack fruit

varijeties and its evaluation on organcleptic and shelf 1life

qualities.
3.1 Selection of the Fruit

According to Gopalan et a1.(1982) the jack fruit is a heavily
flavoured fruit most popular in South India and is considered as

the biggest among fruits along with the mango and banana.

As regards the quantum of yield/Unit area, Jjack fruit
occupies almost first position among the South Indian fruits and
ranked next Fo mango and banana in total annual production. Jack
fruit is seasonal and available in plenty at a_particu]ar period
of the year. qundant supply of this fruit results in gilut

leading to heavy post harvest 1osses.> :

According to Package of Practices (1994) Jack fruit may be
classified into two groups as soft flesh type and firm flesh
types, Soft flesh type has more mealy soft flesh and firm flesh
type has crisp Jjuicy flesh. According to Sonde (1989) the above
two groups are further divided depending on the taste, shape,
size of fruit, odour of f]esﬁ, nature, shape and. diversity of

prickles on the rind, for the maintanance of separate varieties.
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<§iTmerc1a] production and popularigsation of Jack fruit
products has not been taken up by any of the industries so fari)
Even though studies on Jack fruit products such as jam, Jjelly,
candy and squash have been made long ago,(gany more Products are
to be deve]oped.)(éecause of these reascns, the two varietie§ of

jack fruit, firm flesh and soft f1esh(%ere selected for the

study.)

(ﬁequired quantity of the fruit for the study was collected
from the instructional farm of the College of. Agriculture,

Vellayani and from the nearby private farms)
3.2 Treatments selected for the study .

Leﬁci et al. (1984) conducted experiments of direct ocsmosis
in the dehydragéon of fruits such as apples, pears, peaches and
plums and found that fruits treated with osmotic solution were
better in flavour, texture and colour than the untreated fruits.
The sensory evaluation showed that osmo-dehydrated litchi halves
écored over other treatments and the product was superior in

colour, flavour and appearance as compared to conventionaly dried

litchies (Shaema et al. 1992).

In a previous study conducted by George (1894) on osmotic
dehydration of palayamkodan variety, it was indicated that sugsr
concentrations of B0° Brix and 70° Brix were most feasible for
preparing acceptabie dried products. Contreras and Smryl (1981)
" indicated that concentrated sucrose solution (50" - 70° Brix) has

been the most commonly used osmotic solution.
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Immersion of food materials in osmotic solution was found
to influence the quality of the product. Adambournou and
castaigne (1883) found that the sucrose gain and waterloss in
dehydration experiments were found to be faster in the first 20
minutes at 40°C and 60°C. Ponting et al. (1968) reported that
there was a rapid water loss when the samples were immersed in
water for 80 minufes and slows down there after. Similarily
temperature of the osmotic solution, directly influences the
acceptability and appearance of the dried products.. Kanawadi and
Maharaj (1993) suggested a temperature of B0° - 90°C for
dehydrating pears. George (1994) in her study -reported that a
temperature of 50°C to 60°C was most feasible for preparing

acceptable dried products with a palayamkodan variety of banana.

Shelf l1ife of dried products seemed to be affected by the
treatments with preservatives. Singaravelu and Arumdgan {1993)
stated that sulphitation increased the shelflife of dried sapocta
flakes three fold than that of control. Soleha (1982) reported
that glycerol treated fruit mix retained more su]phurdioxidé,

showed less bacterial infestation.

Based on the above findings the following treatments were

selected for the present study (Table 1).

3.3 The processing technique

The Jack fruit bulbs were obtained by removing the outer
- pricky-rind and the .inner portion ‘consisting of the pithy white

portion below the outer rind and the central gummy core.
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Tabla 1 Treatments selected for the study

§1.Ho. Treataents §1.No. Treataents §1.Mo. Treataents S1.llo Treatnents
t TP 9 W4T, W WGTLP 55 ytTyIof
2 VG IRy 20 VGTIA B8 ¥GT IRy 0 NylyTy 1P,
3 ¥iCToI4Py 1 ViCiTa15P W/ V6T Py ST W4 ThIsh
& VGTylyPy 2 VillhlhPy 0 ¥ylaTylyPy 58 VyCylqlyPy
5 ¥1CyT4L4P4 23 Y GTIP 4 Y20 TI4Py 38 VCyTalyP
§ ViCaT3I4Py 24 ¥(TLP 2 Y6300 80 ¥ylyTaIoP
7 ¥iCiT4IyPy 35 VGNP, L F1o%) £) €1 ST Vo€ TyI4Py '
B VT L,P, 6 V(TP TR Y Y Y PO B P 21 88 110
g ViCyToLoPy o YGTLP 45 Y0 TP 63 ¥olyT504 Py
10 VCaToI5Py 8 Y,6TIP, B YalyThlaPy 84 VoCaT5I4P
1 Ve TP 8 V(TP 0 VTP 85 ¥ Tyl .
1 ¥CyTs,P, 0 ¥CTlP LR P18 3 Y DO R P Y e
13 V1€ F4LyPy KLl ¥iCiTy15P5 8 4TLPy 87 ¥olyTyIPy
W GNP, 2 V6T 1P, U L 88 VpCyTy IRy
18 ¥CT04P 3 Y€ T315P ST WolyTylyPy 69 | V€ T319Py
6 YT iP W ¥ GT,I0P, 82 V6T Py 0 ¥ylyTaIsP
1T ¥lyTsl4Py I ¥G4T4I,P, 83 WO L3P, i Vo0 741505
18 ViCaT3I Py B ViCyTs1sP CLI FIYEY S ) 12 VylyTqloPy
Key: ¥ - ;;;iety C - Sugar conc- T - Temperature I - Immersion P - Praservative used
entration of Osaotic tine in Osmotic solution
¥i- Soft flesh type Cy- 60'Brix Solution Iy~ 0 Minute Py- Sodium metabisulphate
V- Firs flesh type Co- T0%8rix Ty~ 0°C _ , (0.4 per cant)
T,- 50°C I,- 60 Minute Py~ Sodiua metabisulphate
T;- 10°C {0.4 per cent) and

glyceral (15 par cent)
P5- Sodium metabisulphate

(0.4 per cent) and

glyceral (20 per cent)



Jack fruit bulbs taken for processing were slitted

longitudinally,
latex. These fruit pieces were subjected to various

pretreatments. Weight loss of the products after the initial

dewatering was recorded. The weight of the jackfruit before and
after initial dewatering was noted. The samples were then
subjected to open sun drying till the desired moisture Tevel

{below 10 per cent) was obtained.

3.3.1 Method of drying

Drying is one of the o1dést and cheapest methods of
preservation. Maini (1982) has reported that more fruits were
preserved by drying than any other method as they had more
advantages like greater concentration_in dried form, cheaper to
produce with minimal labour, processing equipment, storage and

distribution costs.

Plain sundrying was applied in the present study. The
treated Jack fruit slices were spread out in &luminium trays
covered with a net to protect them from flies and other insect
attack and was kept over direct suniight. The slices were
turned over at intervals to get an even rate of drying. The time

taken for drying the Jackfruit bulbs to the required moisture

level was noted.
3.3.2 Sealing of the dried products

The net.wéight of the dried product was noted for each

treatment. The ﬁréducts were then packed in polypropyliene

to remove the seeds and white highly sticky-
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covers, each weighing 100g. They were then sealed using a heat

sealer and stored at room temperature.

3.4 Analytical work carried out in the study

3.4.1 Assessment of nutritional and chemical constituents in the

products

Tests conducted on the fresh samples and the dried products

were moisture, acidity, reducing sugar and vitamin C.

Samples subjected to different treatments were drawn at

monthly intervels in required quantities for analysis.

Moisture was determined by drying a known ;eight of samples
in an oven at 55°C to BO°C according to procedure outlined in
A.0.A.C (1970). Total acidity was determined by titrating a
known weight of juice with N/10 S9dium hydroxide using
phenolphthalene as indicator. The sugar was determined by the
method of Lane and Eynon (A.0.A.C, 1965). Vitamin C was

determined by the method of A.0.A.C (1988).
3.4.2 Assessment of organcleptic qualities of the products

Sensory analysis has been defined a; 'a scientific
discipline used to ev?ke, measure, analyse and interpret reaction
to those characteristics or foods and material as they are
perceived by the sense o} sight, smell, taste, touch and hearing’

(Cruess 1966).
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The panel members for sensory analysis at the laboratory
level were selected from a group of students) These judges were
selected through triangle test as suggested by M%EEPY (1985).
According to Amerine et al. (1965), small highly sensitive panels
would usually give more reliable results than large less

sensitive groups. Thus 10 members were selected as judges for

the acceptability triaTJ

The sensory analysis of panel members were done using the
scoring method. Scoring test was used for quality -evaluation as
suggested by Swaminathan (1974):}_ﬁpe ma jor duaIity attributes
included in the score card were appearance, flavour, colour,
taste, texture and overall acceptability. The scores assiéned
for each attribute ranged from 1 to § viz. CXBry géodj(s), good
(4), fair (3), poor (2) and very poor (1). éEbFéé/for overall
acceptability was obtained by determining the average mean scores

for each characterD A score card developed for the study is

presented in Appendix I.)

3.4.3 Assessment of the consumer acceptance of the products

Consumer écceptance of the products was assessed with the
help of suitably structured score cards which was served to 50
consumers. (bua1ity attributgs;assessed were appearanca, flavour,
colour, taste and texture. 6ve;al1 acceptability was determined

by adding the scores obtained for each attributei)

as



3.4.4 Aésessment of the changes in chemical and organcleptic

qualities with storage

A1l the samples (in duplicate) were drawn randomly in
required quantities for analysis in each month. Changes 1in
acidity and reducing sugar with storage was ana]ysgdi Similarly
organoleptic assessment of the products was also conducted at
periodical intarva]s,\giﬁce any deterioration in the products

could be identified as and when it occurﬁj
3.4.5 Assessment of microbial infeatation

The products prepared were assessed for microbial
contamination viz. bacteria, fungi and yeast. For the detection
of bacteria fungi and yeast, nutrient agar, potatc dextrose agar

and maltose extract were used respectively.

3.5.0 Cost benefit analysis R\\\

Cost benefit analysis was worked out considering the cost
of major food materials that contributed to the expense of raw

materials. Fuel used and labour charges were also included for

determining the cost.

a6



RESULTS AND DISCUSSION

Salient findings of the study entitled Suitability of
osmotic drying technique for product development in Jack fruit
(Artocarpus heterophyllus Lam) were discussed under the'f011owing

headings.

4.1 Effect of pretreatments on the weight loss, moisture loss
and drying time.

4.2 Nutritional and chemical analysis of the dried Jackfruit
froducts. '

4.3 Assessment of Organoleptic qualities and its changes during
storage period.

4.4 Assessment of microbial contamination of the products.

4.5 Cost benefit analysis of the dried Jackfruit.

Dehydration involves the use of artificial heat to
vapour ize water and some special means of removing water vapour
from the system, after it has separated from the fruit tissues
(Nuri et al. 1963). According to (Heid and Maynard 1963) when
heat frém any source other than sunlight is used to reduce
moisture the process is called dehydration. When fruits are
dehydrated, the soluble solid contents become great enough, sc
the fruits will resist microbial spoilage for fairly extended

period of time.

Rahman (1992) has the opinion that osmotic dehydration is a

process in which water diffuses from dilute éo]ution to
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concentrated sclution (hypertonic Solution) through a semi-

permeable membrane until concentration equilibrium 1is reached.

4.1 Effect of pretreatments on weight loss, moisture loss and

drying time

According to Lovino et al. (1993) Osmotically, dehydrated
products which are more sweeter, ensure a higher quality and have
a great demand in the market. Islam and Flink (1982) pointed out
that pretreatments 1like direct osmosis increased nutrient
retention during subsequent drying. Singh (1993) st;téd that the
degree of dehydration depends on the concentration of the

sclution, the temperature and the time of exposure. -

4.1.1 Weight loss during dehydration

Dehydrated product as the name indicates have a markedly
lower weight than the fresh products. Bolin et al. (1983)
pointed ocut that dehydrated p;oducts provide a consistent product
which 1s an important modern marketing requirement. The dried
products are of light weight and hence are convenient in
packaging and transportation. After removing water from a fruit
or vegetable less energy is required for further processing and
preservation and there is less shipping weight per unit of fresh

product (Huxcol, 1882).

The weight 1loss of the products after initial dewater ing

... was assessed and the results are given in Table 2.



Table 2 Effect of Pretreataents on the weight loss of Jack fruits before drying

sl. Treat-  VYeight after  Percentage of Sl Treat- ¥eight after  Percentage of
Xa. pents  straining (g/kg) weight loss No. sents  Straining (g/kg) weight loss
WV oYY T oY

1oGLIp, 90 K0 10 7.0 18 clr,;;;; o9 s 11 12

2 GUIP W5 W5 15 15 0 GULp @ 2 LT 1]
1GNP %00 %00 100 100 21 CyTIpfp 838 8 102 102

¢ OGLIP, 885 85 105 10.5 2 Cljlpfy 83 82 0.7 0.8
§oCyTgIpy 80 80 150 15.0 20 G M Me o 152 152

B CTgIPy 85 84 155 156 U GTLPy 83 83 18T 5]
1oonLp 8 s T T2 % Gifpy 0 @ 70 T

1 GLLp @ w3 10 LT % GNPy 84 s 16 18

8 CT P 8 89 1.2 100 2T Gy w00 wE 100 102
0 Clglpy 893 892 107 108 28 CLIpy 84 8 106 108
1 Gl M9 84 S0 150 W CyLIPy 80 80 150 150
2 Ciylpy 8 81 15T 5T 30 GLIPpy B4 w3 16 8T
BoGnIp, %0 88 0 T3 ILp 9 s 10 L
MoGILp, 85 85 15 15 » GNP o om 11 T
15 C¢T,IP, 900 883 10.0 100 3 CTIPy 88 e 10.2 0.2
B CyTIyP, 805 M5 0.5 105 M CpTLPy 62 82 108 (0.8
1 CyTglP, 850 80 150 (5.0 35 CyTylpPy B8 M8 152 152
I8 GNPy M M 155 156 38 Ly 83 M3 15T 1T

Initial weight - tkg
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As indicated in Table 2 the samples treated with 60" Brix
sugar concentration was found to have a weight loss ranging from
7.00 to 15.20 per cent and that treated with 70° Brix had a
weight loss of 7.50 to 15.70 per cent in both varieties of Jjack
fruit. It was noticed that percentage of weight loss increased
with increase in sugar concentration as supported by Rahman and
Lamb (1989). He stated that weight loss from fruits increased

with increase in sugar concentrations.

From the Table 2 it is also clear that percentage of weight
loss increased with increase 1in temperature and it ranged from
7.00 to 15.10 per cent in both the varieties of jack fruit.
Rahman (1992) remarked that water loss increased with the
increase of temperature. Beristain et al. (1990) pointed out
that in the case of pineapple, water loss and sugar gain appeared
to increase exponentially with immersion time. This statement
stands right, as seen by the linear increase in the percentage
of weight loss.(0.2 per cent) with increase in immersion time in

the present study.
4.1.2 Percentage of moisture loss in dried Jackfruit products

The most important factor which determines the extent of
deterioration in dried products during storage is the moisture
content of the final product. According te Ali (1988) the
moisture to be removed from a particular product is determined by

initia) moisture content of the product.
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Table 3 Effect of pretreatments. on maisture loss and drying time

§1.  Trez-  Tige taken  Moisture in  S1.  Trea- Tipe taken  Moisture in
lia. tasnt in hours  percentage Ne.  toent in hours percenbage
(Dr fed) (Dried)
LSRR RN PR ' Vv % i Y
fCTLPy S8 S8 86 95 19 (LR, 5 ST 9.5 9.6
2GRy 46 4 94 88 20 GILP) 46 48 8.1 8.3
I Gy 5054 9.4 85 2 TP M4 8 8.0 9.3
OGTLIE 84 93 87 1 Ghlp, 8 4 92 0.0
5 TNy 856 95 95 AW L 8881 83 08
bGPy 42 42 9.6 9.0 U Ghhp, & &2 83 83
7oL 8 8 85 94 25 GNIpp S8 S8 9.4 49
8 CIIPy 46 46 91 %4 26 GNLPy 46 48 95 4
9 C Ly S 81 94 9.5 2 GhLPpy 4 s 98 9
0 Gl #4805 84 8 LI 4 8 45 93
1 CT3LP, 56 51 64 86 29 GNPy B4 52 93 92
12 GTylP, 42 42 88 8.0 W GLIP 42 &2 34 93
13 GTyIpP, S8 ST 05 08 3 CTyLPp S8 88 94 0.
GNPy, 45 4 95 85 3 CTIPy 45 46 9.5 0.2
15 GLIP, 54 B 85 84 3 GfLPy S8 8 85 95
B ClIP, 43 4 04 93 M CGTLP 43 43 86 0.3
T TP, 54 58 9.2 8.1 3§ CTylPy 8 54 9.5 0.3
18 GNP, 43 42 9.4 94 3B GLIP 42 42 94 95

€0-2.250

Average tesperatyre 36'C; Moisture in percentage (Fresh 76.2)
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Table 3 gives s detailed description of the moisture loss

after dehydration of the dried products.

Jackfruit contains 76.2 per cent moisture a (NIN 1891). As
indicated in the Table 3, moisture content of the different
treated products ranged from 9.0 to 8.6 per cent in soft flesh
type and 8.7 to 9.8 per cent 1in firm flesh type of Jjack fruit.
Maynard and Heid (1963) suggested a moisture level below
10 per cent for storing dried fruits to reduce microbial
contamination. Moisture content of samples téeated at 50°C
ranged from 9.0 to 8.8 in soft flesh variety and 8.7 to 8.5 in
firm flesh variety where as in samples treated at 70°'C, moisture
level ranged from 8.2 to 9.6 in soft flesh samples and 9.0 to 9.6
in firm flesh sampels. The moisture content of samples without

heating ranged from 8.8 te 9.6 in soft flesh samples and 9.1 to

9.6 in firm flesh sampels.

In jack fruit samples immersed in sugar soclution for 30
minutes, meoisture content was between 8.2 toc 9.6 per cent in soft
flesh samples and 8.7 to 9.6 per cent in firm flesh samples where
as in samples immersed for 60 minutes, moisture ranged from 8.0

to 9.6 per cent in both varieties.

The moisture content of samples treated in 60° Brix and
70* Brix sugar solution ranged from 9.2 to 9.6 per cent and 9.1
to 8.6 per cent respectfva]y in soft flesh as against 8.7 to 9.6
per cent and 8.0 to 9.5 per cent respectively in firm flesh

samples., Similarly the samples treated with different



preservative levels P4, P, moisture levels obtained were Q.O-to
9.5, and in Pj it was between 9.3 to 8.4 in both thé varieties.
The above results threw light to the fact that preservative,
sucrose concentration, temperature, immersion time has not much

influenced the moisture levels in the products.

The variation in moisture content of treated sappTes may be
due to the sample piece geometry. According to Rahman (1982)
osmot ic concentration behaviour depended on sample piece geometry
and on variation of surface area per unit vo1um§ or mass and

diffusion length of the component involved in mass transport.

Camirand et al. (1968) reported that chemical treaEment
cause moisture loss in fish and meat while it had little effect
in the case of fruits. It was alsoc found that preservative used
had no effect on percentage of moisture loss in the products
dried. The above results indicated that there was no significant
difference in the moisture content of the two varieties of jack
fruit tried in the study but out of thirty six treatment
combinations, difference was observed between the four pairs of
treatment combinations viz., C2T2I1P1, C2T212P1 and 02T311P1,
C,T4I4P4 and C4T4I,P5, CyT5I,P4 and CyToI5P,, C1T311P2 in soft
flesh samples. In the case of firm flesh samples significant
difference was cbserved between the eight pairs of treatment
combinations viz., C1T211P2 and C1T2I2P2, C1T311P2 and C4T3I5P5,
C4T4I4P, and C4T4IsP5, CyToI4Py and CyToIsP4, CpToI4P4 and
CoTaI4Py, C4T4I5P5, CyToIsPs, C4ToIoP, and CyTaIsP,, CqTI5Py and

CqTaIsPy.
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4.1.3 Drying time and Drying Ratic of Jack fruit Products

The drying time is directly related to the moisture content
such that higher moisture level increased the drying time and
when the moisture content is less, the time required for drying

is also less (Kim 1987).

Angela et al. (1982) had reported that treatment with

omotic dehydration would reduce processing time.

As indicated in Table 3 drying time taken'by diffrently
treated samples ranged between 42 to 58 hours. It was also
observed that among the various treatments, saﬁp]es treated with
70° Brix, the highest sugar concentration used was found to take
the least time (42 hours) for drying than the other treatments.
Tt was alsoc noted that unheated samples required more drying time
(58 hours) than heated samples (54 hours). This may be due to
the fact that the water lost from the fruit increased with
increased sugar concentration, temperature and immersion time.

It was also observed that preservative used had no effect on

drying time.

Drying ratio is the ratic between the weight of original
fruit to the weight of final dried product. The drying ratioc of

jack fruit products are presented in Table 4.

The samples treated with 60° Brix sugar concentration and
70* Brix sugar concentration had the drying ratio between 0.29

and 0.30 in both varieties. Soft flesh samples (Y1) had the



Table & Effect of pretreatments on drying and veight loss after drying

Initial wveight - 1kg

§1.
Ke.

18

Treateents Final veight Yeight loss §1. Treatments Final wveight Yeight less
(a/ke) (g/kg) Ho. (g/kg) - (9/kq)
Vl Vz ‘1 Vz Vi Vz ‘|'1 Vz

CqTyIPy 300 300 700 700 19 CqTyIPp 288 300 698 700
(0.3)  (0.3) (0.208) (0.3)

CuTyIpy 300 w0 700 700 20 CyTyIp, 285 28 05 704
(6.3)  (0.3) (0.295) (0.296)

CyToLjPy 300 00 00 700 21 CyTplppy 300 28 760 103
(0.9) (0.3) (0.300) {0.287)

C,T 17 200 300 100 700 2 Clplf, 285 286 705 104
(0.3)  (0.3) (0.205) (0.285)

¢(Talpy 300 300 00 700 23 CyTyfPp 294 300 706 100
(0.3)° (0.3) (0.284) (0.3)

cszl,P, 00 300 00 700 24 CyTylf, 298 299 01 102
(0.3) {0.3) (0.209) (0.208)

¢TiLPy 200 20 700 1 25 Ty 300 -300 00 700
(0.290) (0.290) (0,3) (0.3)

CTyLPy 208 08 101 108 25 CoTyIpy 300 300 700 700
(0,209) (0.268) (0.3 (0.3)

¢TIy 301 w0 6 700 21 CyTIpy 300 294 00 106
(0.301) (0.3) (0.3) (0.294)

C,ipIPy 209 298 701 102 28 Gyl Iypp 300 300 00 100
(0.298) (0.288) (0.3) (0.3) )

619 300 299 700 698 29 CyTqlgPy 295 299 105 701
{0.300) (0.298) (0.295) (0.293)

CTalpy 285 24 05 706 30 CypRalyPy 208 298 05 105
{0.295) (0.284} (0.295) (0.295)

i lp, 300 205 706 705 31 CyTyIpy 300 300 700 700
(0.3)  (0.295) (0.3) (0.3)

CIIp, 300 300 0 160 32 CqTy Iy 300 300 700 100
(0,3)  (0.3) (0.3) (0.3)

¢T,Ip, 300 288 700 598 31 CTpIpy 300 283 00 07
(0.3)  (0.299) (0.3) (0.293)

CyTadyPp 300 00 7100 700 3 Cylplppy (296 298 08 104
(0.3) (0.3) (0.296) (0.288)

CyTa1jp, 298 300 698 700 35 CTLpy 300 282 700 708
{0.208) (0.3) {0.3) (0.292)

C,TaljPy 300 300 00 700 36 CpTalpy 300 300 700 700
(0.3) (0.3} (6.3) (8.3)

The numbers in parentheses indicates dryirg ratie.
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drying ratio between 06.29 and 0.30 where as firm flesh samples
(Vz) had the drying ratic between 0.29 and 0.30. Not much

difference was observed between treatments and varieties with

respect to drying ratio.

From the results of the present study, it can be concluded
that the percentage of weight Toss of jack fruit samples after
initial dewatering increased with the increasé in sugar
concentration (0.5). With the increase in temperature, the
percentage of weight loss was 8 and that with thé increase 1in

immersion time, the weight 1loss was almost same for both the

varieties (0.2 per cent). i .

It was a]sq noted that higher the sugar concentration
(70° Brix), higher temperature (70°'C) and immersicn time
(60 minutes) applied in this study were observed to reduce the
dr}ing time. However preservatives used had no effect on drying

time. Drying ratic was not found to vary with the variety.

4.2 Nutritional and Chemical analysis of the dried Jackfruit

products

Gopalan et al. (1982) reported that fresh Jackfruit
contains moisture 76.2 per cent; Fiber 1.1 g; calcium 20 mg;
phosphorus 41mg; iron 0.5mg; B carotene 175 ug; potassium 191 mg;

sodium 41.4 mg and vitamin C 7 mg.
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Acidity, reducing sugar and Vitamin C content in fresh and
dried Jackfruit products were determinéd and results are

presented in Table 3.

Table 5 Nutritional and chemical characters of fresh and dried

Jack fruit products

Nutrient contents Fresh Jackfruit Dried Jackfruit
Vi V2 Vi V2
Acidity (per cent) 2.34 2.32 0.48 0.43
Reducing sugar 4,39 4 .40 1.52 1.54
(g per 100g) '
Vitamin C 7.00 7.00 0.18 0.19

(mg per 100g)

As per the Table 5, it was found that in fresh Jackfruit
the acidity was 2.34 g in V4 and 2.32 in V, where as in dried
soft flesh and firm flesh samples, acidity was reduced to 0.48 g

and 0.43 g respectively.

Reducing sugar of fresh Jackfruit was 4.38 g in V1 and
4.40 in V, and in dried soft flesh and firm flesh samples

reducing sugar was reduced to 1.52 and 1.54 respectively.

Zaghlol et al. (1983) noted that fresh Jackfruit contains

acidity 2.34 per cent and reducing sugar 4.39 g per 100 g.

The Vitamin C content of fresh Jack fruit was 7 mg in both
varieties where as in dried soft flesh sampies and in firm flesh
samplies the Vitamin C was reduced to 0.18 mg, 0.18 mg

respectfve]y. Mathew (1988) pointed out that there was a
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significant destruction of ascorbic acid in the sun dried
vegetable products. It was alsc supported by Gupta et al. (1684)

who had stated that drying reduces the level of ascorbic acid.
4.2.1 Effect of storage on acidity content of Jack fruit Products

The acid content of the dried fruit products was measured
with regard to the totai coentent of citric acid in the product as
suggested by Ranganna (1891). According to Mahony (1885) change

in the acidic content pfoduces sourness in the stored products.

The growth of microorganisms is alsoc affected by acidity.
The acid foeds like fruits are less succeptable to the attack of

microorganisms (Kordylas, 1880).

pH value of Jackfruit wvariety varikka‘and kuzha in the
present study was observed to be &§.4 and 5.5 respectively. The
pH needs to bé lowered for the adequate preservation of dried
fruit product and sugar is added to mask the acidity to quite an

extent, as stated by Tonaki et al. as early as 1873. -

Table 6 indicates the influence of variety on acidity

during storage periocd.

Table € Influence ef variety on acidity content during storage

(Acidity in per cent) Percentage
Storage perioed in months of decrease
Varieties 1 2 3 4 5 in acidity
V1 0.45 0.43 0.43 0.42 0.40 9

Vo 0.43 0.43 0.42 0.41 C.40 7



As indicated in Table 6, the values obtained for V1, for
acidity during five months of storage period ranged from 0.40 to

0.45 where as 1in V2 it was between 0.40 to 0.43.

Firm flesh type samples were less acidic than soft flesh
type samples. Dutta (1968) pointed out that soft flesh bulbs
(kuzha) are more acidic tﬁan firm flesh bulbs (varikka). 1I: was
observed in the present study that during storage the acidity was
found tc decrease in the Jack fruit product. The Aecrease was
accounted to be 9 per cent in V1 and 7 per cent 1in V2. This
findings was supported by Mahajan et al. (1994) that the titrable
acidity gradually declined linearly with advancement in storage

period.

Statistical analysis revealed that there was no
significant difference in aciditf between the two varieties,

through out the storage period.

Table 7 indicates the influence of preservatives on acidity

content during stoérage.

Table 7 Influence of preservative on acidity content dur ing

storage
(Acidity in per cent) Percentage
Storage period in months of decrease
Preservatives 1 2 3 4 5 in acidity
Pyq 0.43 0.43 0.40 0.40 0.40 7
Py 0.44 0.45 0.43 0.42 0.41 7

2



Effect of preservative on the acidity content indicates
that 1in P1, P2 and PS' acidity wvalues raﬁged between 0.40 to
0.43, 0.41 to 0.45, and 0.42 to 0.45 respectively during the
storage period. The decrease 1in acidity was accounted to be
7 per cent in Py, P, and P5. This decrease in acidity during
storage period may be due to the interaction between organic
constituents of product and enzymes. From the table it is noted
that the samples having 20 per cent preservative Tevel had

slightly more acid content than other samples.

‘Further analysis of the data revealed that (Table 7)
there was no significant difference in acidity values between
preservative levels P4y and P, throughout the storage period.
Similarly no significant difference was observed between the

treatment P2 and P3 and between P1 and P3.

Interaction effect of wvarieties and preservatives on

acidity during storage is presented in Table B.

As indicated in Table 8, values obtained for treatment
combinat ions V1P1, V1P2 and V1P3 ranged between 0.39 to 0.43,
0.38 to 0.41, 0.37 to 0.43 respectively during storage periocd
where as in V,P4, values ranged between 0.38 to 0.43 and 0.40 to
0.43 respectively in V2P2 and V,P,. The decrease.in acidity
content during storage was accounted to be é per cent 1in V1P1,
12 per cent in V1P2 and 14 per cent in V4P, where as 12 per cent

in V2P1 and V2P2 and 7T per cenl in V2P3 respectively.
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Table 8 Interaction effect of varieties and preservatives on

acidity during storage

(Acidity in per cent) Percentage

Treatment Storage period in months of decrease

combinations 1 2 3 4 5 in acidity

V4P4 ) 0.43 0.43 0.42___ 0.40 " 0.38 o 8 )
VP2 0.41 0.41 0.40 0.39 0.38 12
V4P4 0.43 0.41 0.40 0.39 0.37 14
VoPy 0.43 0.42 0.41 0.40 0.38 12
VoPy 0.43 0.43 0.41 0.40 0240 12
VaoPg 0.43 0.43 0.42 0.41 0.40 7

Kuzha wvariety (V1) treated at different preservaﬁive
levels,secured more difference in acidity at zero and 20 per cent
preservative levels where as 1in varikka (V2) not muéh difference
in acidity was observed at zero, 15 and 20 per cent preservative

levels during storage.

Statistical analysis of the data revealed that there was
no significant difference between varieties at different
preservative levels, throughout the storage period. It has been
stated by Ranganth and Dubash (1981) that acidity decreases on
storage, This statement stands right, as seen by the linear

decreases in the acidity in this study.

The influence of time of immersion on acidic content during

storage is presented in Table 9.



Table 9 Influence of immersion time on acidity content during
storage
Immersion (Acidity in per cent) Percentage
time Storage periocd in months . of decrease
1 2 3 4 5 " 4n acidity
I, 0.43 0.42 0.41 0.39 0.38 12
I, 0.42 0.42 0.41 0.38 ¢.38 10

The values obtained for the treatments ranged between 0.38

to 0.43 in I, and 0,38 to 0.42 in Io during storage.

The decrease in acidity during storage was accounted to be

12 per cent in I4 and 10 per cent in I,. From the Table it was

observed that acidity content of samples decreased with increase

in storage period. Similar decrease in acidity during storage

was reported in pear candy by Bhatia (1985).

It was observed that a difference in acidity was obtained
in the samples immersed for different time intervals. More
acidic content was observed in samples immersed for 30 minutes
than in samples immersed for 860 minutes. The 1low acidity
observed in the products may be due to more sucrose absorption
taking place in samples due to prolonged immersion. Naraian
(1993) reported that considerable amount of solute penetration

takes place if the osmotic dehydration time is long.

No significant difference was observed in acidity content

between I4 and I, through out the storage period.

4



Interaction effect of varieties and time of immersion on

acidity content during storage is presented in Table 10,

Table 10 Interaction effect of varieties and immersion time on

acidity content during storage

(Acidity 1in per cent) bercentage

Treatment Storage period in months of decrease

combinat ions 1 2 3 4 5 in acidity
VI 0.43 0.43 0.42 0.40 0.38 12
ViIs 0.42 0.43 0.43 0.38 0.35 17
VoI 0.43 0.43 0.42 0.40 ° 0.37 14
V51, 0.43 0.43 0.43 0.38 0.36 16

The values obtained for ViI4 ranged between 0.38 to 0.43
where as in V211 it was ranged between 0.37 to 0.43. 1In V112 and
V,I, values ranged between 0.35 to 0.43 and 0.36 to 0.43
respectively during storage period. The decrease in acidity
during storage was accounted to be 12 per cent in V1I1,
17T per cent in V112 where as 14 per cent in V211 and 16 per cent
in VoI,

It was noticed that (Table 10) no significant difference
in acidity was observed during storage period between two
varieties at different immersicn time dntervals but acidity
value decreases during storage period, fof each treatment
combinations. Similar decrease in acidity during storage was

immersion reported 1in amla candy by Tripathi et a7. (1985).

Table 11 depicts the influence of temperature on acidity

content of samples during storage period.
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Table 11 Influence of temperature on acidity content during storage

(Acidity in per cent)

Percentage

Temperature Storage period in months of decrease
1 2 3 4 5 in acidity
T4 0.45 B 0.45 0.44 0.42 0.42 T N
Ty 0.45 0.45 0.42 0.42 0.4é 7
T4 0.45 0.45 0.43 0.42 0.42 7

Effect of temperature on the acidity content indicated that

in T1, T2 and T3 the values were 0.42 to 0.45 respgctive]y during

storage. The decrease in acidity during storage

was accounted to

be 7 per cent in samples treated with different temperatures.

Statistical analysis of the data revealed

that there was

no significant difference in acidity value. observed between

samples treated at different temperature levels. It may be due to

the fact that processing and pretreatment had negligible effect

on acidity (Sandhu et al, 1988B).

Table 12 indicates the interaction effect

temperature on acidity of samples during storage.

of varieties and

As indicated in Table 12, the values obtained for V1T1,

V1T2, V1T3 ranged between 0.37 to 0.43, 0.39 to 0.43 and 0.31

to 0.41 respectively during storage period where as in V2T1.

V2T2. V2T3 the values ranged between 0.39

to 0.43 Pnd 0.36 to 0.43 respectively during

te 0.43, 0.38

storage period.



Table 12 Interaction effect of varieties and temperature on acidity

on sample during storage

(Acidity in per cent) Percentage

Treatment Storage period in months of decrease
combinations 1 2 3 4 5 in acidity
__;:T1 _6.43 0.41 0.40 0.38 0.37 14 -

V1T2 0.43 0.43 0.42 0.40 0.39 9

VqTa: 0.41 0. 41 0.40 0.38 0.37 10

VoTy 0.43 0.43 0.43 0.41 0.398 . 9

VoTy 0.43 0.42 0.41 0.40 0.38 12

V,Ta 0.43 0.43  0.41  0.40 0.36 16

The decrease in acidity during storage was accounted to be
14 per cent V1T1, 9 per cent in V1T2 and 10 per cent in -V1T3
where as 9 per cent in V2T1, 12 per cent in V2T2 and 16 per cent

in V2T3 were observed.

Statistica) analysis of the data revealed that there was no
significant difference in acidity between the two varieties
treated at different temperature level, through out the storage
period.

Influence of sugar concentration of samples on acidity

during storage period is given in Table 13.



Table 13 Influence of sugar concentration on acidity content

during staorage

(Acidity in per cent) Percentage
Treatments Storage period in months of decrease
1 2 3 4 5 in acidity
Cq 0.44 0.42 0.41 0.41 0.38 14
C, 0.42 0.40 0.38 0.38 0.38 10

The values obtained for the dried jack fruit products
treated with different sugar concentrations ranged between 0.38
to 0.44 in Cy and 0.38 to 0.42 in Cy during storage. The decrease
in acidity during storage period was accounted to be 14 per cent
in C4 and 10 per cent in Co samp les. It was noticed that acid

content decreases with increase in storage period. Similar

decrease in acidity during storage was reported in ber candy by

Chavan et al.(1991).

Sample treated with 70° Brix was less acidic than samples
treated with 60° Brix. It was noted that the acidity was lower
in the products which had a higher concentration of sugar. This
proves the fact that increase in sugar concentration reduces
acidity as reported in earlier studies of George {(1994). No
significant difference in acidity was observed between the
samples treated at different sugar concentrations through out the

storage period as revealed in Table 13.

Interaction effect of varijeties and sugar concentration on

acidity during storage is presented in Table 14.
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Table 14 Interaction effect of varieties and éugar concentration

on acidity during storage pericod

(Acidity in per cent) Percentage
Treatment Storage period in months of decrease
combinat ions 1 2 3 4 5 in acidity
V4Cy 0.43 0.43 0.43 0.42 0.41 -7
V4G, 0.40 0.39 0.37 0.38 0.35 13
V,Cy 0.43 - 0.43 0.43 0.42 0.41 5
VoG, 0.40Q 0.40 0.36 0.35 0.34 15

Values obtained for V1C1, V1C2, VZC1.:V202 ranged between
0.41 to 0.43 0.35 to 0.40 0.41 to 0.43 and 0.35 to 0.40
respectively during the storage periocd. The decrease in acidity
during storage period was accounted to be 7 per cent in V}C1,

13 per cent in V4C,, 5 per cent in VoCq4 and 15 per cent in V,Cs.

The values obtained for each samples decreased with the

increase in storage period.

Statistical analysis of the data revealed that there was
no significant difference in acid content between the two

varieties at different sugar concentrations.

In general among the different treatments proposed, samples
treated with 20 per cent glycerol level (Ps), 30 minutes
immersion timé (I1), 60°' Brix and without heating secured more
acidic values than other treatments applied. It was also
observed that firm flesh type samples were less acidic than soft

flesh samples, but there was no significant difference between
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the two varieties in acidity content. During storage acidity was

found to decrease in the dried Jack fruit products.

4.2.2 Effect of storage on reducing sugar content of Jackfruit

products

Changes in reducing sugar level of the two varieties during

storage is presented in Table 15.

Table 15 Influence of variety on reducing sugar level during storage

(Reducing sugar g/100g) Percentage of
Varieties Storage period in months increase in
1 2 3 4 5 reducing sugar
V4 1.52 1.51 1.51 1.583 1.61, 3]
v, 1.54 1.54 1.56 1.82 1.63 6 ’
CcD 0.011 0.236 0.181 0.172 0.003

As indicated in Table 15, the values obtained for V1 for
reducing sugar content during storage period ranged from 1.52 to
1.61 where as in V2, it was in the range of 1.54 to 1.B3. The

increase in reducing sugar content was accounted to be & per cent

in both varieties.

As per the Table 15, the mean score obtaijned for soft flesh
samples were found to be lower when compared to the firm flesh
samples. Storage was found to influence the reducing sugar level
positively (Mir and Nirankarnath 1993), As the storage period
increases, the reducing sugar 1in both the varieties increased

-

gradually.



Statistical analysis of the data revea]qd that the mean
scores obtained for the reducing supar level for the two
varieties was found to be significant only in first month and

last month of its storage period.

The influence of preservatives on reducing content during

storage is presented in Table 16.

Table 16 Influence of Preservative on reducing sugar level

during starage

(Reducing sugar g/100g) Percentage of

Storage period in months " dincrease in
Preservatives 1 2 3 4 5 reducing sugar
N Pq ) 1.48 ) 1.48 —_1.48 1.50_——;T58 8 -
Ps 1.48 1.50 1.82 1.53 1.54 4
Pa 1.48 1.48 1.48 1.58 1.58 7
""" o o015 o.289 0.221 o0.212 0.003 =~

Effect of preservative on the reducing content indicated
that 1in P1, P2 and P3, reducing content values ranged between
1.48 to 1.58, 1.48 to 1.54 and 1.48 to 1.5% respectively during
the storage pericd. The increase was accounted to be 6 per cent

in Py, 4 per cent in P2, 7 per cent in P3.

Statistical analysis of the data revealed that no
significant wvariation was observed in reducing sugar in the
products treated with different preservative levels, during the

first fourth month of its sheiflife.
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Interaction effect of preservatives and varieties on the

reducing sugar level during storage is given in Table 1T7.

Table 17 Interaction effect of varieties and preservatives

on reducing sugar level during storage

(Reducing sugar g/ 100g) Percentage aof

Treatment Storage period in months increase in
combinatians 1 2 3 4 5 reducing sugar

V4P 1.52 1.52 1.562 1.53 1.56 3 -

V4Py 1.52 1.52 1.53 1.54 1.54 1

V4P3 1.53 1.53 1.53 1.54 1.54 ’ 0.6

V5P 4 1.55 1.54 1.55 1.56 1.58 0.6

VoPy 1.54 1.56 - 1.58 1.60 1.63 6

VoPq 1.53 1.583 1.54 1.58 1.60 4 -
o To1s 040 o.314 o.208 0.005

As indicated in Table 17 values obtained for treatment
combinations V1P1, V1P2. V1P3 ranged between 1.52 to 1.56, 1.52
to 1.54 and 1.53 to 1.54 respectively during storage’where as in
VoP g, VoPs, VoP3, values ranged between 1.55 to 1.56, 1.54 to
1.863 and 1.53 to 1.60 respectively. It was observed that
reducing sugar content increased during storage in each
treatments. Pawar et al. (1988) observed that reducing sugar

content increases during storage in dried fruits.

The increase was accounted to be 3 per cent in V4Py,
1 per cent in V4P,, 0.6 per cent in V1P3 where as it was

0.6 per cent in V5Py, 6 per cent in V5P and 4 per cent in V,Pj.



Statistical analysis of the data revealed that there was
no significant difference in reducing sugar content between the
varieties treated with different preservative level up to the

fourth month of its storage period.

Influence of time of immersion on reducing sugar during

storage is given in Table 18. .

Table 18 Influence of 1immersion time on reducing sugar level

dur ing storage

(Reducing sugar g/100g) Percentage of
Immersion Storage period in months = increase 1in
time 1 2 3 4 5 reducing sugar
I, 1.48 1.48 1.52 1.53 1.54 4 -
I, 1.50 1.50 1.54 1.55 1.56 4
cD 0.018 0.236 0.181 0.173 0.002 °

The values obtained for the products treated with different
immersion time ranged between 1.48 to 1.54 in I, and 1.50 to 1.5B
in I2 during storage. The increase 1in reducing sugar was

accounted to be 4 per cent in Iy in samples treated at different

immersion time period.

No significant difference was observed between samples, 1in

reducing sugar with different periods of immersion,

The interaction effect between varieties and time of
immersion on reducing sugar level during storage is given

Table 18.



Table 19 Interaction effect of immersion 'time and variety

on reducing sugar level during storage

(Reducing sugar g/100g) Percentage of

Treatment Storage period in months increase in
combinations 1 2 3 4 5 reducing sugar

V1I1 1.44 1.44 1.45 1.48 1.50 4

ViIy 1.43 1.44 1.48 1.48 1.53 2

VoIy 1.52 1.52 1.52 1.53 1.55 T

VoI, 1.53 1.53 1.54  1.59  1.60 4

CcD 0.015 0.334 0.256 0.244 0.004

The values obtained for V1I1 and VoIy ranged between 1.44
to 1.50 and 1.52 to 1.55. In V,I, and V,I, values ranged befween

1.43 to 1.53 and 1.53 to 1.80 respectively during storage period.

The increase in reducing sugar was accounted to Dbe
4 per cent in V1I1, 2 per cent in V4I4, 7 per cent in V211 and

4 per cent in VzIz.

It is evident from the table that firm flesh samples
secured higher mean values for reducing sugar than soft flesh
samples at different immersion time levels. It may be partially

due to the chemical constituent present in the fruit,

Statistical analysis of the data .revealed that no
significant difference was cbserved between the samples treated
at different immersion time levels in each month in reducing

sugar content.
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Table 20 Influence of temperature of Osmotic solution on reducing

sugar level during storage

(Reducing sugar g/ 100g)
Storage per iod in months

Percentage of
. increase 1in

Temperature 1 2 3 4 5 reducing sugar
T4 1.38 1.40 1.43 1.48 1.48 7
Ta 1.48 1.56 1.60 1.62 1.64 10
Tq 1.49 1.56 1.58 1,860 1.63 9
cD 0.013 0.288 0.221 0.211 0.003

—__..-_.-___..______.___._.__-_.__-_.__._—..._.___..-___.____.___.-._._.-___.__._.____.__._—_-_—

Table 20 depicts the influence of temperature of osmotic

solution on reducing sugar during storage.

Effect of temperature on the reducing sugar conteht as

1.48 to 1.64, 1.48 to

indicated in T1,T2 and T, was 1.38 to 1.48,

1.63, respectively during storage. On the basis of the mean

values, it was noticed that reducing sugar content increased with

storage on samples treated at different temperature levels. The

"

increase in reducing sugar was accounted to be 7 per cent in T4,

10 per cent in T2= g per cent 1in T3.

revealed that no

Statistical analysis of the data

significant difference observed between the samples treated at

different temperature Jjevels during the storage period.

Interaction effect of temperature and varieties o©n

reducing sugar during storage is presented in Table 21.



Table 21 Interaction effect of temperature and variety on reducfng

sugar level during storage

(Reducing sugar g/100g) Percentage of

Treatment Storage period in months increase in
combinations 1 2 3 4 5 reducing sugar

VT, 1.43 1.43 1.44 1.44 1.45 - 1.8_

ViTs 1.43 1.43 1.48 1.52 1.52 6.0

V1T3 1.42 1.42 1.42 1.42 1.43 © 0.6

VoTy 1.52 1.52 1.53 1.53 1.53 0.8

VoT, 1.82 1.52 1.52 1.55 1.57 3.0

VoTa 1.53 1.53 1.54 1.58 1.63 6.0
- 0.018 0.408 0.313 0.208 o0.004

As indicated 1in Tablie 21, the wvalues obtained for V1}1,
V1T2, V4T4 ranged between 1.43 to 1.45, 1.43 to 1.52 and 1.42 to
1.43 respectively where as in V2T1. V2T2, V2T3 the values
ranged between 1.52 to 1.53, 1.52 to 1.57 and 1.53 to 1.63
respectively during storage period. The increase in reducing
sugar during storage period was accounted to be 1 per cent in
V1T1, 6 per cent in V1T2 and 0.6 per cent in V1T3 where as in
VoTy it was 0.6 per cent, 3 per cent in V2T2 and 6 per cent in

Statistical analysis of the data revealed that significant
difference was observed between two varieties treated at 50°C for
the first month of shelflife but no significant difference was

observed in subsequent months of storage pericd.



Ne difference was observed in reducing sugar for two

consecutive months but difference was observed between the first

and final month of storage period.

The influence of sugar concentration on reducing sugar

during storage period is presented in Table 22.

Table 22 Influence of sugar concentration on reducing sugar

level during storage

(Reducing sugar g/100g) Percentage of
Storage period in months increase in
Treatments 1 2 3 4 5 reducing sugar
Cq 1.46 1.52 1.53 1.60 1.62 10
C, 1.50 1.62 1.604 1.68 1.70 12
CcD 0.010 0©0.235 0.181 0,172 0.002

The values obtained ranged between 1.46 to 1.62 in C1 and

1.50 to 1.70 in C, during storage. The increase in reducing

sugar was accounted to be 10 per cent in C1 and 12 per cent in Cz.

Statistical analysis of the data revealed that significant
difference cbserved between samples treated with different sugar
concentrations during its first month of its storage period. It
was observed that samples treated with 70° Brix sugar
concentration secured more scores than the samples freated with
60° Brix sugar concentrations. This finding was found in
accordance with the work done by George (1994). She observed

that the samples treated with 70°' Brix sugar concentration

g5



secured higher scores than the samples treated with 60'Brix sugar

concentration in csmotically treated dried banana products.

The interaction effect of sugar concentration and varieties

on reducing sugar during storage period is given in Table 23.

Table 23 Interaction effect of sugar concentration and variety

on reducing sugar level during storage

(Reducing s;;ar g/ 100g) Percentage of
Treatment Storage period in months increase in
combinations 1 2 3 4 5 - reducing sugar
- V4Cy ) 1.55 1.82 1.54 1.57 1.58 ) 4
V4Ca 1.52 1.83 1.55 1.58 1.80 3
VoCy 1.83 1.56 1.56 1.57 1.58 5
VoCy 1.56 1.67 1.68 1.68 1.70 8
o 0.018 0.334 0.256 0.244 0.004.
Values obtained for V1CT, V1C2, V2C1, V2C2, ranged

between 1.50 to 1.58, 1.53 to 1.58, 1.52 to 1.680 and 1.56 to 1.70

respectively during storage.

The increase in reducing sugar during storage periocd was
accounted to be 4 per cent in V1C1, 3 per cent in V102,

5 per cent in VZC1 and 8 per cent in V2C2.

No significant difference was observed between to varieties
treated at different sugar concentrations during its storage
pericd. Among treatment combinations V2C2 secured higher score

than the other treatment combinations and it was alsc observed



that reducing sugar content in this -treatment increased during

storage period.

On evaluation of reducing sugar content of dried jack fruit
products undergone different treatments indicated that 60 minutes
immersion time (12), 70°C temperature (T2) and 70° Brix sugar
concentration were found to influence the reducing sugar content
of the dried products during storage when compared to other
treatments., It was also noted that firm flesh samples (V1) had
more reducing sugar content than soft flesh samples (V2).
Storage was found to postively influence the reducing sugar

level of the dried jack fruit products.

1

4.3.1 Assessment of the Organcleptic qualities” of the

Jack fruit products

Assessment of the organoleptic qualities are generailly
carried out to draw conclusions about a particular food from a
large population through the selection of a‘1imited number of
panel members (Singh 1992). Organcleptic assessment of the
dehydrated products is of much importance since they constitute a
major part of our export potential (Rao 1983). According to
Mahony (1985) the organoleptically assessed samples formed a true
representative of the products developed and organoleptic
assessment stands essential for the further development of the
products.

Torregian (1993) has the opinion that Osmotic dehydraticn

of fruits and vegetable would improve the nutritional, sensoriaf
) F]
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and functional properties of the products than other methods of

dehydration.

Table 24 depicts the mean scores obtained for different
quality attributes in organoleptic assessment for firm and soft

flesh type variety Jack fruit products.

Table 24 Organoleptic qualities of the dried products as

influenced by the variety

Varieties Appearance Fiavour caolour Taste Texture Over al)
acceptability

v, 4.41 4.11 3.61 4.52 4.59 4.47
Vs, 4.54 4.26 3.55 4.51 4.65 4.52
cD 0.060 0.060 C.060 - - 0.036

Meanscore obtained for appearance in soft flesh type (V1)
was 4.41 as against 4.54 in firm flesh type (VZ)' With respect
to flaver attribute, mean score of V1 was 4.11 as against 4.26 in
V2. Mean scores secured for attributes 1ike colour, taste and
texture were 3.61, 4.52, 4.59 respectively in V1 as against 3.55,
4.51, 4.85 respectively 1in V2. While consideripg the over alij

acceptability, mean score of V1 was 4.47 as against 4.52 of V2.

In all the quality attribute scores, except that of.colour
and over a1l] acceptability, firm flesh samples scored higher than
the soft flesh variety samples indicating their higher sensorial

qualities, among the products.
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Significant difference in appearance between the two
varieties was observed and it was found that firm flesh type
sample was superior to soft flesh type samples. The main reasons

for the difference 1in appearance is the difference in physical

structure of two varieties of jack fruit.

As indicated by CD values significant difference was
observed in two varieties with regard to flavour attribute. Soft
flesh- samples scored higher with respect to po]our and taste.
Texture was found to be better in firm flesh type. But the

difference was not significant as indicated by CD values.

While considering the over all acceptability, significant
difference was noticed and firm flesh type samples were more

acceptable than soft flesh type samples.

General appearance of the final product is one of the
factors which influence consumer acceptance of the product.
Inability of the soft flesh variety to retajn its structure

explains the reason for the lower scores for appearance in soft

flesh variety.

Table 25 depicts the mean scores obtained for samples

treated with different levels of preservatives.

Khaleib et al. (1988) reported that preservatives 1ike
sorbic acid, glycol, glycerol and sodium metabisulphite are being

used in food industry within the permissible limits of legal

standards.



Table 25 Organoleptic qualities of the dried products as

influenced by preservatives

Preser— Appea- Flavour Colour Taste Texture Cverall
vatives rance Accept-
ability
Py 4.36 4.05 3.35 4. 46 4.58 4.44
Ps 4,37 4.08 3.41 4 .45 4.63 4 .45
P4 4.70 4.43 3.99 4.63 4,65 4.60
CcD 0.080 0.070 0.070 0.090 - 0.045

According to Jackson and Mohamed (1871), Sodijum metabisulphate
can be used to inactivate poly phenol oxidase — enzyme which 1is

responsible for browning during storage.

As indicated in Table 25, mean score ocbtained for var.ious
quatity attributes 1ike appearance, flavour, colour, taste and
texture were found to be 4.36, 4.05, 3.35, 4.46, 4.58
respectively for P1 as against 4.37 4.08, 3.41, 4.45, 4.83
respectively for P2. The samples treated with sodium
metabisulphate along with 20 per cent glycerol (PS) scored a mean
score of 4.70, 4.43, 3.99, 4.863, 4.65 respectively for
appearance, flavour, colour, taste and texture attributes. In the
over all acceptability, mean scores of P1, P2 and Pg were 4,35,
4.45, 4.60 respectively. As evidenced from the Table the products
treated with sodium metabisulphate along with 20 per cent
glycerol was found to secure higher scores in all quality

attributes viz., apperance, flavour, colour, taste and texture



and also in over all acceptability when compared to. the samples

treated with other two levels of preservatives.

Statistical results obtained indicated no significant
difference in various quality attributes between the samples
treated with preservative leveis of P1 and Pz but there existed
significant difference in all quality attributes except 1in
texture between the samp les treated with preservative levels of

P2 and Pa.

To support the above finding Soleha (15892) pointed out
that fruit mixture treated with 15 or 20 per cent glycerol showed
significantly better colour, appearance, texture and flavour than

untreated fruit mixture.

The Table 26 depicts the interaction effect of preservative

with the variety.

Mean scores obtained corresponding to the various quality
attributes given in the Table were found to be 4:23, 3.39, 3.24,
4.48 and 4.57 in V1 P1 as against 4.49, 4.12, 3.46, 4.44 and 4.60
in V2 P1. In V1 P2, mean scaores obtained for wvarious quality
attributes were found to be as 4.34, 3.98, 3.66, 4.45 and 4.59
respectively as against the mean values of 4.39, 4,18, 3.16, 4.45

and 4.58 respectively with V2 P2.

Meanscores obtained for various quality attribute were

found to be as 4.67, 4.38, 3.94, 4.63 and 4.70 respectively with



V1 P3 but with V2 P3, meanscores were found to be as 4.73, 4.03,

4.52, 4.63 and 4.60 respectively.

Table 26 Interaction effect of varieties and preservatives on

organcleptic qualities

Treatment Appearance Flavour Colour Taste Texture Overall
combination accept-

ability
Vy Py 4.;; - 3.99 3?24 4.;8 4?;; _____ ;T;;_ﬂ
Vy Py 4.34 3.98 3.66 4.45 4.69 4.43
Vi Pg 4.867 4.36 3.94 4,83 4.70 4.81
Vo Py 4,49 4.12 3.46 4.44 4 €0 4.50
Vo Po 4.39 4.18 3.16 4,45 3.56 4. 47
V2 P3 4.73 4.49 4.03 4 .63 4 .60 4 .59
o o110 - o100 ©0.127 0.126  ©0.063

Considering the overall acceptability, meanscores of V4 Py,
Vi Po and V4 P53 were found to be as 4.37, 4.43 and 4.61

respectively as against meanscores of 4.50, 4.47 and 4.59

respectively in V2 P1, V2 P2 and V2 P3.

Table 26 also reveals that significant difference was
observed 1in appearance, flavour and in colour between the two
varieties at preservative'ieve1s of Py but the difference was
not significant in the attributes like taste and texture as
reflected by CD wvalues. In the case of overall acceptability
also, significant difference was observed between the two
varieties at‘P1 ljevel and it was observed that firm flesh samples

had higher scores than the soft flesh samples.
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Assessment of products of two varieties that treated with
15 per cent glycerol level along with sodium metabisulphate
indicated significant difference in attributes like colour and in
texture. This was supported by Dutta (1870) stating that firm
flesh varities is better in producing quality products when
compared to soft flesh variety. However no significant'difference-
was observed in appearance, flavour and in taéte of the samples
of the two varieties with the above preservative levels. In over
all acceptabi11tyh no significant difference was observed between
the samples and firm flesh samples treated were ;cored better

than the soft flesh samples.

With regard to the dried. Jackfruit Products treated with
20 per cent glycerol level, significant difference was observed
in the attributes 1ike flavour and in coilour between the two
varieties, The results clearly confirmed tha£ firm flesh samples
treated at different preservative levels were secured better
than soft flesh samples treated with the same preservative
levels., More studies are needed to get a clear understanding
of the variation in attributes in the two varieties, treated with

15 and 20 per cent glycerol levels.

Table 27 gives a picture of the effect of immersion time

on organcleptic qualities of the dried Jack fruit products.



Table 27 organcleptic qualities of the dried products as

Immersion Appearance Flavour Colour Taste Texture Over all

time accepta-
bility

r, 4.45 $.21 356 464 amn i

12 4.49 4.10 3.60 4._49 4.60 4.44

c - 0.060  o.081 - - 0.036

Mean scores of I1 were 4.46, 4.27, 3.56, 4.54 and 4.684
respectively for various-qua]ity attributes like appearance,
flavour, colour, taste and texture where as mean scores of 12

were 4.49, 4.10, 3.60, 4.49 and 4.80 respectively for the same .

Quality attributes except flavour were not found te vary
significantly with the difference in immersion time in the two
varietijes, However higher mean scores were found in the sampie
immersed for 30 minutes in the case of overall acceptability,
than those immersed for'SO minutes and this may be due to the
fact that rapid uptake of solute takes place within the first
half hour of osmosis. According to Kare] (1976) sugar uptake was
rapid, reaching the maximum leve] after half an hour of

treatment after which it remained constant.

Table 28 depicts the interaction of immersion time with

the varijety.
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Table 28 Interaction effect of varieties and Immersion time

Treatment Appearance Flavour Colour Taste Texture Overall
combination accept-
ability
V1 I1 4.47 4.68 3.56 4.53 4.65 4.48
vy Iz 4 .36 4,51 3.54 4_51 4.54 4 .48
V2 I1 4.58 4.70 3.65 457 4.66 4.59
V2 12 4.51 4.47 3.58 4.44 4.63 4.45
CD 0.090 0.080 0.050 0.103 0.103 0.050

Mean scores obtained for V1 I1 for various quality
attribute 1ike appearance, flavour, colour, taste and texture
were found to be 4.47, 4.68, 3.56, 4.53 and 4.65 ae against 4.58,
4.70, 3.65, 4.57, and 4.88 respectivé?y with V2 I1. The wvalues
aof V1 12 for attributes like appearance, flavour, colour, taste
and texture were found to be 4.36, 4.51, 3.54, 4.51 and 4.54
respectively as against the valye of V2 Iz as 4.51,.4.47, 3.58,

4.44 and 4.63,

Significant difference were observed 1in quality attributes
like appearance and taste between the two different variety
samplies immersed for 60 minutes in osmotic so]ution but
significant difference was observed only in colour attribute
between the samples immersed for 30 minutes. While considering
the over al1 acceptability, firm flesh samples treated at two
different immersion level secured higher scores than the sort
flesh variety that was treated similarly. Tﬁis can be explained

by the fact that porosity and cellular arrangement of cells of



firm flesh samples makes them to absorb more sucrose than the
soft flesh samples and proved more acceptable, It is noted that
the samples of both varieties that immersed for 30 minutes had
sSecured higher Scores than the other in various quality
attributes, This effect may be due to the fact that more
shrinkage wil] be there ip the sampies immerséd for higher time
as shown by Lenart and Flink (1984), From the above findings it
was concluded that immersion time Positively affected the Quality

attributes like appearance, taste and texture.

Table 29 depict the Mean scores obtained for quality
attribute in the samples that immersed in different]y heaked

sugar solutions.

Raul et a7. (18992) reported that the variables that exert
the greatest influence on the Osmotic concentrations were the

pProcessing time and temperature.

Table 29 OrganoTeptic qualities of the dried products gas

influenced by the temperature

Treatment Appearance Flavour Colour Taste Texture Overal]
accept-
ability

T1 4.19 4.42 3.24 4.37 4.80 4.31

T2 4.61 4.83 3.84 4.56 4.64 4.57

T3 4.62 4.62 3.87 4.860 4.83 4,61
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Table 29 - Mean scores cbtained far various QuaTlity
attributes like appearance, f?avour, colour, tasta and texture
were found to be 4.61, 4.63, 3.64, 4.58 and 4.64 respectively
for samples treated in 50°C heated Osmot ic solution as against
4.62, 4.82, 3.87, 4.60 and 4.83 respectively for sampies treated
in 70‘C heated csmot ic solution. Samples treated in unheated
osmotic solution secured Comparatively Jlower Scores of 4.1g,
4.42, 3.24, 4.37, and 4.80 for various quality attributes. In
overal)] acceptabi]ity, the scores were 4.57, {.61 and 4.31
respectively for the samples treated at different temperature

leveles o°c, S0°C, and 70°C.

Significant differences observed in colour and ijn texture
attribute, between the samples that immersed in 50°'C and 70°C
heated sugar solutions. Tt ¢an be observed that sampiles treated
at 70°'C were Scored better in all attributes than those heated to

0°C and 50°C. In Kiwi fruits dehydrat jon temperature above 50°c

texture wasg affected by temperature in dehydrateq peas.

It was found that significant difference was observed in
all attributes in the samples treated at 0°'C and S50°C. Heat ing
of the Osmotic solution increases the very Process of Osmosis and
the Sweetness, may Justify the high Acceptability of the
product., Adambournoy and Castaigne (1983) on conduct ing

dehydration experiments Using Osmosis at 80°'C 'and 40°C found
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that sucrose gain and water loss was faster at 60°C that at 40°C.
It was noted by Beristein et al. (1890) that higher temperature
increase the rate at which sugar was transported in to :the ring.
Equilibrium was reached faster and higher temperature promot
faster water migration from the fruit, Browning is the another

cause for the low scores obtained for the samples immersed in

unheated osmotic solution.

Table 30 depicts the interaction effect of varieties and

temperature.

Table 30 Interaction effect of varieties and temperature on

organoleptic qualities

Treatment Appearance Flavour Colour Taste Texture Overall
combinatians accept-
ability
AL T1_ 4713 4.39_~ 3.;;__—_4.40 - 4.;;_H 4.29__
Vi 75 4_55 4.62 3.80 4.59 4:87 4,55
Vy Ta 4,56 4.58 3.83 4.56 4.83 4.57
Vo T, 4.26 4.45 3.17 4.33 4.53 4,32
Vo Ty 4.867 4_8B5 3.68 4.53 4.61 4.59
Vo Tq 4.68 4 .85 3.80 4.65 4_.863 4.65
o - 0.110  0.141 0.080 07115 ©0.105

Mean scores obtained for corresponding various quality
attributes 1like appearance, flavour, colour, taste and texturé
were found to be as 4.55, 4.62, 3.80, 4.59, and 4.867 respectively
for V1 T2 as against the wvalues of 4.67,I4.65, 3.68, 4.53 and

4.61 respectively for V2 Tz. With respect to V1 T3 mean scores



4,58, 3.93, 4.s58 and 4,83 respectively ag against 4.88, 4.65,
3.80, 4.65, and 4.63 respectively with V2 T3. Mean 8cores
cbtained for var igus quality attributes were found to be 4.13,
4.39, 3.31, 4,40 and 4.67 for V1 T1 where as V2 TI had the values
of 4.28, 4.45, 3.17, 4.33 and 4.53 for various qua&ity attribute
like appearance flavour, colour, taste and texture. The overail]
acceptability Mmeanscores of V1 T1; V1 T2, V1 T3, V2 TI' Vz T2.

V2 T3 were found to pe as 4,29, 4.55, 4.57, 4.32, 4.59 and 4.65

Significant difference was observed ipn colour attribute
between the varieties at its corresponding temperature ]evels.
shrinkage, one of the osmotic characterisation Causes the soft
flesh type samples to pe scored less than the firm flesh type
samples. However no significant difference ;as observed in other
attributes like apperance, faTvour, taste and texture between the
varieties at its‘corresponding temperature levels, Khile
considering the over alj acceptabi]ity, NS significant difference
was observed between the two varieties at its corresponding
temperature leve]s.Present stud} confirm that a higher
temperatuyre of Pretreatment is more suitable than the lower
temperature pretreatment, for drying Jack fruit. This is
contradictory tgo the earlier findings. Hough et g7, (1893)

reported that temperature of 45°C was Suitable for deve]oping
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and Maharaj (19$3) suggested a temperature of 680°'C-90°'C for

dehydration peas.

Twe different sugar concentration 80" Brix and 790" Brix
was tried to treat Jack fruits before drying and the results are
presented in Table 31. Lein (1987) found that the sugar solution
was an effective agent, for reducing the drying preocess and 1in
the connection, it was also reported by Lein (1987) that glucose,
sucrose and fructose were the different sugars used as osmotic
agents and type of the sugar solution did not Boticeab]y affect

the acceptance of the product.

Table 31 Organoleptic qualities of the dried produc&s as

influenced by the sugar concentration

Concen- Appearance Flavour Colour Taste Texture Overall
trations accept-
ability
Cq 4. 55 4 .60 3.62 4,56 4_.61 4,53
C2 4., 40 4.51 3.585 4.46 4,83 4.48
CcD 0.060 0.060 0.061 0.073 - 0.0860

As revealed in the Table 31, samples treated at 60°' Brix
solution secured the scores of 4,55, 4.80, 3.62, 4.56 and 4.61
respectively for quality attributes 1ike appearance, flavour,
colour, taste and texture where &s sample treated at 70°' Brix
sugar solution secured the scores of 4.40, 4.51, 3.55, 4.46 and
4.63 respectively. Overall acceptability of the sample treated

with 60° Brix and 70" Brix sugar concentration was\fOUnd to be



4.53 and 4.48 respectively making significant difference in the

acceptabi]ity of the product,

Significant difference was observed in flavour between the
samples treated with different Sugar concentration and it was
found that sample treated with 60" Brix retained more flavour in

samples than in 70° Brix sugar solution.

In colour assessment significant difference was cbserved
between the samples of 60' Brix and 70° Brix but in texture, no
significant difference was observed between the gamples. When
comparing the scores of taste, a significant difference was
observed and it can be pointed ouh that samples treated at-so-

Brix retained better taste than the samples treated at 70" Brix,

While ccnsidering the overall acceptability significant
difference was observed between the samples of s§0° Brix and 70°

Brix but Scmoggi et ai, (1986) suggested SO;TO Brix sucrose

concentration solution for drying fruits.

Table 32 gives the interaction effect of sugar

concentration and varieties,

Table 32 dep%cts that V1 C1 secured the ‘scores of 4 .54,
4.60, 3.57, 4.80 and 4.2 respectively for Quality attributes
like appearance, flavour, colour, taste and texture where as
V2 C1 secured the scores of 4.58, 4.860, 3.686, 4:53 and 4.59

respectively.
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Table 32 Interaction effect of variety and cencentrations of

Osmotic sclution on organoleptic qualities

Treatment Appearance Flavour Colour Taste Texture Overall
combinations accept-
ability
V1 C, 4.54 4.60 3.57 4.80 4_62 4.53
vy Cy 4.28 4,48 3.86 4.43 4.88 4.41
Vs o 4.586 4 .60 4.66 4.53 4.589 4.54
Vs Co 4.52 4.57 4.44 4.48 4.58 4 .50
cD 0.080 0.080 0.070 0.103 0.103 0.051

Treatment combination V1 02 secured the scores of -~4.28, 4.486,
3.66, 4.43 and 4.88 respectively for the same where as Vz C2

secured the scores 4.52, 4.57, 3.44, 4.48 and 4.58 respectively.

No significant difference was observed in between the two
variety samples that treated in 60° Brix sdgar concentration in
different attribute except in colour but significant difference
was observed in between the varieties that treated in 70" Brix

sugar concentration in attributes 1ike apperance and flavour.

From the above results it can be conciluded that the
samples treated with the preservative sodium metabisulphate
along with 20 per.cent glycerocl showed highest acceptability
with respect to apperance, flavour, colour, taste and texture,
Samples treated with_sodium metabisulphate along with 15 per cent

glycerol also gave satisfactory product.
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Taking into consideration of the varietial difference, firm
flesh samples showed higher scores than soft flesh samples at

different preservative levels. Different immersion time proposed

in the study indicated that samples immersed for 80 minutes

secured better scores in quality attributes than the samples

immersed for 30 minutes.

No significant difference was observed 1in quality
attributes like apperance, flavour, taste and texture between the
two varities at 1its corresponding temperature Jevels except 1in
colour attribute. Firm flesh sampies retained better colour than
soft flesh sampiles 1in different treatments. The present study
also revealed thag a higher temperature (70°C) is more suitable

than the lower temperature as pre treatment 1in two varieties of

jack fruit before drying.

On assessing the different sugar concentration levels
proposed (60° Brix and 70" Brix) in the study, samples treated
with B0° Brix sugar concentration retained better sensorial
characters than samples treated with 70' Brix. In over all
acceptability samples treated with 60" Brix secured better score,

indicating 60" Brix concentration can be suggested for drying

jack fruit.

While assessing the interaction effect of varieties and
treatments, firm flesh samples scored better than soft flesh

samples in all the pre treatments applied.



Treatment of 70" Brix sugar cencentration, heated at 50°C
and immersed for 30 minutes along with the preservative sodium
metabisulphate (0.4 per cent) and 20 per cent gliycerol was
adjudged to be the best treatment among the various treatments

proposed in the present study for drying Jjack frut.

4.3.2 Changes 1in the arganoleptic qualities of the products

during storage

According to Nabtisi and Movoghan (1989), fruits and
vegetables could be dehydrated to produce crispy but tender puffed
food products having the colour and appearance of the original.
Perishability of dehydrated foods, inspite cf the presence of a
targe number of spoilage organisms, is prevented naturaily,

because of their low moisture content (Fraizer et al, 1978).

During storage of dehydrated fruits, the first indiscribable
change that occur in the product is change in colour than in
flavour HNuri (1962).. According to Angela et al.(1987) dehydrated
blue berry products had a good texture, flavour and overall
acceptability and a shelf life of 16 - 64 months based
on the storage temperature. Vegetable dehfdrated te yield
vegetable curry mix had found to have a shelf life of about 18

menths under ambient condition as reported in Food packer (1990).

Changes in sensory characteristics of Mango bars during 90

days of storage at different temperature, was studied by Mir and

4
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Nath (1983). The study indicated that storage decreased overall

acceptability of the product.

Table 33 Effect of storage on organoleptic qualities with

respect to variety

Quality Storage pericd in months
attributes 1 2 3 4 5
v 4.41 4.13 3.88 3.56 3.30
Appearance
V2 4,54 4.19 3.77 3.33 2.89
CD 0.060 - 0.0864 0.065 0.073
V1 4,11 4.11 3.91 3.52 3.14
Flavour
Vz 4.26 4.28 3.77 3.31 2.88
CcD 0.060 0.057 0.057 0.069 0.072
V1 3.61 3.85 3.61 3.27 2.98 -
Colour
V2 3.55 3.98 3.55 3.14 2.74
CcD 0.061 - 0.057 0.061 0.066
V1 4.52 4.07 3.83 3.38 3.04
Taste
V2 4.51 4.186 3.73 3.36 2.88
CcD 0.061 0.057 0.066 - 0.068
vy 4,59 4.36 4.09 3.72 - 3.48
Texture
V2 4.65 4,24 3.89 3.63 3.34
CD 0.082 0.062 0.058 0.072 0.066
Overall V1 4.47 4,12 3.86 3.49 3.18
accept-
ability V2 4.52 4.17 3.76 3.35 2.94
CD 0.036 0.030 0.030 0.032 0.032

Table 33 depicts the mean scores obtained for different quality

attributes in dried jackfruit products during its storage period.



Mean scores obtained for the overall acceptability
attribute in V1 was found to be as 4.47, 4,12, 3.86, 3.49 and

2.18 respectively during storage as against was 4.52, 4.17,

4.76, 3.35, 2.94 in Vs

From the Table 33 it is evident that there was a
sign{ficant difference between the soft f]esﬂ type samples (V1)
and firm flesh samples (Vz) in quality attributes except in
colour throughout the storage period and in colour evaluation, no
significant difference observed 1in first threg months but
significant difference was observed in the following two months.
Firm fliesh samples were found to be superior than soft flesh
type samples in all the attributes through out the storage
period, According to Ambadan (1986) jack fruit halwa prepared

out of the two varieties (varikka and kuzha) varikka variety was

found to yield good quality products.

Statistical apalysis further revealed thqt no noticeable
difference was observed in mean score valueg between Consecutive
months but notable difference was observed in mean scores in the
initial stage and in the fifth month. However all attribute

scores decreased with the storage period.

Table 34 depicts the mean scores of different quality
attributes obtained for the products that are treated with

different preservative levels.
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Table 34 Effect aof storage aon organoleptic qualities with

respect to preservatives

Quality_ ) Storage period in mo;;;s )
attributes 1 2 3 4 5

P4 4?56 4.03 3.63 3.28 288
Appearance P, 4.37 4.03 3.77 3.35 2.91

Pa 4.70 4.41 4.07 3.70 3.51
o T Toore 0,080 0.073
TR aos o e sas 204
Flavour Ps 4.08 4.08 3.71 3.29 2.79

Pa 4.43 4_.43 4.07 3.69 3.51
o i ovo 0.0 0.0ss 0.088
T - 35 s 2.5 2.5 2.88 -
Colour Ps 3.41 3.82 3.41 3.02 2.66

Ps 3.98 3.29 3.99 3.863 3.51
EB""""__'“_‘8‘8?5‘””8’5?5‘“‘575?6“"‘5‘5?2"“6’55? _____
TR, Taes o1 aes a1 zes
Taste Pa 4.45 3.97 3.60 3.17 2.78

Pq 4 .83 4. 37 4.07 3.72 3.43
o T oto o.0s0  0.083  0.083
"'”"“'_'E]“"I'55_""'Z_?E"'_ZTB?'"""S_E5"__f5'5§ """"
Texture Py 4.63 4.23 4.00 3.59 3.28

Pa 4.65 4.51 4.10 3.80 4.60
EB—'"__"_'_""'"1_"__'5'5¥é'”'5'585_"'B'BEE""‘5'5;§ """"

________ E]—"2"22_‘"_Z"BJ_"_STEQ'"'"'S'£§-'__"E'E?"_"—

Over all
Accepat- Ps 4.45 4.03 3.70 3.28 2.88
ability

Pa 4.80 4.40 4.06 3.71 3.50



Organoleptic evaluation of products during storage period,
revealed that the treatmenté Pq PZ' P3 secured mean scores of
4.44, 4.45 and 4.60 respectively during the first month and in
the final or 5th month scores were 2.81, 2.88 and 3.50
respectively, for its overall acceptability. Statistical analysis
clearly indicates that only 1owldifferencé in scores (0.10)
-between the two consecutive months. But comparatively higher

difference in scores (0.24) was observed between the first and

final month of storage period.

Significant difference was observed between the samples

treated with different levels of preservatives throughout the
storage period in all quality attributes and it can be pointed
out that samples treated at Pj level were superior than those
treated with other two levels. It can be observed from the Table
that score reduced with the storage period. In contrast to the
above finding Sharma et al. (1982) observed that osmo-dehydrated
1itchies dipped in 1000 ppm for So, so]ution'for 5 minute

maintained better colour, flavour and texture for more than one

year against the conventionally dried products.

In Table 35 the interaction effect of varieties and

preservatives on organoleptic qualities during storage 1is given.

During the first month, the values obtained for treatement
combinations V1 Py Vyq Ps, Vy Ps. V2 Py V2 Pn, were 4.37, 4.43,

4.59, 4.50, 4.47, 4.61 respectively and during fifth month the

®



Table 35 Interaction effect of variebies and preservatives on organoleptic qualities during storage.

Quality Storage period in months Quality Storage period in months
attributes { 2 k| ] 5 attributes 1 2 3 4 ]
ViPy 423 3.81 3.58 3.37 .05 ViPy 48 401 302 3.2t 2,88
WPy 434 3.92 378 342 3.1 YiPy 445 397 378 326 2.9]
VP3 4.67 4.5 4.28 3.89 172 YiPy 460 423 3.88 367 1.0
Appearance Tasle
VoPy 443 415 3.69 3.20 2.68 VoPy 444 402 3.5 3.1 2.48
¥.Py 433 414 276 3.58 3.48 YoPy 445 3.8 343 308 2.58
VoPy 473 427 3.85 3.32 3.3 ¥oPp 483 451 415 378 356
i} 0.108 0.104 0.111 0.113 0.127 co 0.121 0.083 0.114 0.118 0,117
YyPy 2.99 3,99 3.81 3.38 2.92 LS L A J.bU .38 .27
ViPy 3.98 3.98 3.8 422 2.99 ViPy 489 442 407 368 3.38
YiPy 4.38 4,36 4.07 4.76 3.50 ViPy 470 452 419 391 An
Flavaur Texture
YoP 412 412 368 3.55 2.56 VoPy 460 417 403 3.88 3.5
VoPy 418 418 4.58 4.6 2.58 YoPy 436 4.8 3.94“ .51 3,18
V,Pq 419 448 407 3.83 3.5) VoPg 4080 4050 400 370 3.48
] 0.105 0.070 0.099 0.119 0.125 D 0.126 0.107 0.096 0.f24 0.114
YiPy 3.24 3.88 3.24 .98 2.58 YiPe 437 3,95 387 30 293
¥Yif, 3.58 3.90 3.86 3.2 2.9¢ ¥iPy 443 404 3.82 340 3.35

YiPq 3.84 427 3.4 2.62 3.45 Overall YiPy 458 438 410 3.68 3.5
Colaur accept-

YoPy 346 3,88 346 2.97 2,41 ability YoPy 450 4,06 3,78 2 .70

¥YoPy 3.16 3.73 3.16 2.80 2.38 VP9 44T 401 385 345 3.8

L2405 LT 1.4

=]
-

ViPy .00 432 603 354 3.43 VPy 4.

o 0.100 0.102 0.098 0.165 0.114 )] 0.063 0.051 0.082 0.055 0.50




values were 2.93 3.35, 3.53, 2.70, 3.38 and 3.54 respectively for

the over all acceptability.

-~

It is evident that the significant difference was observed
in appearance between two varieties at its corresponding
preservative 1levels during storage period. Both wvariety that
treated, without any glycerol level secured low scores 1in each
month. It may be due to the dark brown colour appeared in the
samples which was more intense than in the plain dried samples.
Rac (1976) reported that the rate of browning was inversely
proportional to 802 Concentrations in the dried material and
Soleha (1991) reported that glycerol retained more So, in sample

during storage.

In flavour evaluation, significant difference was observed
in varieties, that treated with zero glycerocl level but no
significant difference was observed in the sample that treated
with 15 and 20 per cent glycerol level. Low scores cobtained for
samples of both varieties, that treated with zero glycerol leveil
may be due to the dark colour change observed in samples which

indirectly influence flavour evaluation.

Colecur preference was found to be significantly affected in
the varieties that treated with different glycercl levels.
Significant difference was observed in firm flesh type (V2) and
soft flesh type (V1) with each different Tevels of preservatives

Low scores were obtained by the samples of both vareities,

a0



treated without any glycerol. Soleha (1991) had reported, that

preservative-glycercl affect the colour of the products.

In taste evaluation of each month, no significant difference
was observed b;tween two varieties,V2 and V, at its corresponding
preservative levels. Similarly no significant difference was
cbserved in texture between the varieties treated without any

glycerol but significant difference was observed between the

samp les of V1 and V2 at 15 and 20 per cent glycercl levels.

In overall acceptability, significant difference was

observed only between the Vy and V, samples, without treated

with glycerol. .

Bhatia et al. as early as in (1958) found that Jack fruit
which had given blanching and sulphiting prior to drying,
produced products of good colour and storage life. There was
notable difference in the mean scores obtained for all the
attributes in the initial stages and during fifth month of
evaluation and hence it can be stated that there was a linear and
steady decrease in over all acceptability in dried jackfrut

products.

Table 36 depicts the effect of storage on organcleptic

qualities with respect to immersion time.

i



Table 36 Effect of storage on organoleptic qualities with

respect to immersion time N
Quality Storage period in months
attributes 1 2 3 4 5

I, 4.48 4.13 3.79 3.35 2.98
Appearance

I, 4.49 4.19 3.86 3.54 3.21
CcD - 0.060 0.064 0.065 0.073

Iy 4.27 4.27 3.91 3.45 3.00
Flavour

12 4.10 4.10 3.78 3.38 3.00
CcD 0.067 0.057 0.057 - -

I1 3.56 4.01 3.56 3.21 2.84
Colour

I, 3.80 3.91 3.60 3.20 2.88
CcD 0.010 - - - -

I, 4.54 4.14 3.78 3.40 2.93
Taste

12 4.49 4.09 3.77 3.34 2.89
CD 0.060 0.057 - - -

I, 4.64 4.34 4.05 3.71 3.43
Texture

12 4.60 4,27 4.03 3.64 3.37
CcD - 0.062 - - -
Overall I, 4.5¢ 4.18 3.82 3.42 3.04
accept-
ability I, 4.4¢ 4.11 3.81 3.42 3.10
CD 0.036 0.030 - - 0.032

During the first month of over all acceptability the values

obtained for treatments I1 and 12 were 4.52 and 4.47 respec

Lively

where as in the fifth hontﬁ the value for I1 and I2 were 3.04 and

3.10 respectively. No significant différencé was observed in

L



apperance in the first month of shelflife but in the case of
flavour attribute significant difference was observed in first
three months of shelflife. In colour attribute, significant
difference was observed in first two months of its shelflife. No
significant difference was observed between the samples dipped in

different immersion period in taste and texture attributes.

Comparing the value of scores for over all acceptability
there was only a slight change between the scores obtained for
two consecutive months but there was a difference-in the value
obtained for each attribute in the first and fifth month in

organoleptic qualities.

In Table 37, the interaction effect of time of immersion
and varieties on organoleptic qualities during storage is

presented.

During the first month, 1in over al) acceptability
assessment the values obtained for the treatment combinations
V1I1, V112, V211, V2I2 were 4.46, 4.58, 4.59 and 4.45
respectively where as in the fifth month the values obtained were

3.15, 3.22, 2.92 and 2.98 respectively.

Significant difference was observed in appearance between
the two different varieties that immersed for 30 minutes and for
60 minutes during its storage Period. But in flavour evaluation
'no significant difference was observed in first months of its

storage period.
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Table 37 Interaction effect of varieties and tine of ingersion on organoleptic qualities during storage.

Quality Storage period in months Quality Starage period in months
attributes 1 1 k| { 5  attributes 1 2 3 4 5
Vily 447 405 3.6 .46 3.20 YII1 4.53 4.08 3.85 3.43 2.08
Vil 4.3 4.2 3.90 366 3.40 Vil 4.5 406 3.80 3.32 2.9
Appearance Taste
VoI, 4.56 420 3.1 .24 2.16 VoI 451 4.2 kI I - I Y
¥oI; £51 417 L 42 m Vzlz .4 412 31 13 LM
o 0.088 0.085 0.081 0.092 0.103 CD 0.103 0.080 0.093 0.036 0.D36
¥, 468 411 3. 3.5 .11 Vg 485 440 4,08 72,79 341
Vil 451 4.8 188 347 AN VI, 4.5 456 LN .71 34
Flavour Texture A
Yol 470 445 378 33 .89 VoI 466 421 4.00 1.6 3.38
Yol 447 408 3.67 3.9 2,89 VoI, 483 421 3.98 15T 1.1
o .00 0.081 0.081 0.097 0.102 CD 0.103 0.087 0.078 0.10f 0.085
¥y 3.5 2.91 .38 3.2 288 Vily 446 401 .86 3.4 3,15
Vi, 3.54 3.91 3.6 332 3.07 Overall V4I, 4.58  4.13 3.86  3.30 1.2
Colour accept-
¥V;I; 3.65 358 3.W .19 2.79 sbility VI, 458 4 AW 1.8 2.42
VoI, 3.58 3.6 3.5 1.0 2.68 VI 445 403 3.1 3.3 1.98
ch 9.103 0.083 0.093 0.086 0.093 CD 0.851 0.042 0.042 0.045 0.046
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In colour and taste evaluation no significant difference
was observed between the treatment combinations V1i1 and V211 and

between the VZI1 and V212 throughout the storage period.

Similarly in texture evaluation, no significant difference
was observed between the treatment combinations V112 and V212 in
the first month but there was significant difference betwen

these treatments through out the storage pericd.

With regards to over all accepatbility, significant
difference was observed between the varieties treated at

different immersion levels.

Table 38 presents the effect of storage on organcleptic

qualities with respect to temperature.

During the first month in over all acceptabilitty, scores
obtained for treatments T1, T2 and Ta were 4,31, 4.57 and 4.61
respectively. Similarly in the fifth month the values obtained

were 2.92, 3.17 and 3.17 respectively.

Significant difference was observed between the dried fruit
products that are unheated and heated at §50°C with respect to all
attributes and the difference was maintained through out the
storage period. However no significant difference was observed

between the products that treated at 50°C and that with 70°C.

Table 38 clearly indicate that products treated at 50°C

heated sugar solution secured more scores than the products

35"



Tabie 38 Effect of starage Organcleptic qualities with respect to temperature

Quality Storage period in months Quality Storage period in months

attributes 1 2 3 4 5 atteibutes 1 ? 3 { §
Ty 419 3.8 351 3w 4 Ty 437 399 8¢ 328 291

Appearance T; 4.61 4.32 400 3.63 3.1 I, 4.5 428 3.87 B

T3 482 431 3.96 3.55 3.1¢ Taste Ty 480 421 380 .43 2.05

o 0.080 0.074 0,078 0.080 0.083 €D 0.030 ©0.070 0.08¢ 0.083 0.083
Ty 442 406 3.65 3.24 2.90 Ty 460 4260 404 365 308
Flavour T, 4.63 4,20 3.93 353 3.1 I, 464 435 404 368 3.3

Ty 462 42T 3.98 347 2.00 Texture Ty 463 432 404 388 2.45

€0 0.010 0.070 0,070 0.084 0.088 <€D 0.052 0.016 - - 0.042
Ty 34 3.6 3124 280 255 Ty &30 388 381 L4 @
Overall
Calgur T2 364 4.0 384 345 2.89 accept- T, 457 &2 388 350 3.1t
ability
Ty 3.87 424 388 3.6 .14 Ty 461 426 392 352 w7

0] 0.074 0.033 0.070 0.074 0.08! 0.045 0.038 0.038 0.039 0,040
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immersed in 70°C heated sugar solution. The loss of membrane

integrity due to heating in the cause of poor Osmotic behaviour

of the products that treated a2t 70°C.

In Table 39 the interaction effect of temperature and

variety on organoleptic qualities during storage period is

presented.

During the first month of overall acceptability assessment
the values obtained for the treatment combinations V1T1,
ViTa, VoTq, VoTso and V,T4 were 4.29, 4.80, 4.32, 4.59 and 4.65
similarly in fifth month the values obtained

respectively,

were 3.08, 3.22, 3.26, 2.77, 3.00 and 3.08 respectively.

Significant difference was observed in appearance between
the varieties at its corresponding temperature through out the
storage period. Firm flesh type samples secured more scores

than soft flesh samples through out the storage period.

However no significant difference was observed in flavour
attribute between the two varieties of Jjack fruits at the
corresponding temperature through out the gtoragé period. In
colour attribute, significant difference was observed between the
sample at Corresponding temperature throughgut the storage
period. According to Videl et al. (1990) temperature above 50°C
causes internal browning in the apple rings and also a loss of
the fruity flavour. Noe significant difference waé observed 1in

taste and in texture between the fruit samples at corresponding

¥
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Table 38 Interaction effect af varieties and tamparstute on organoleptic qualitie; during storage

Quality Storage period in months Qiality Storags period in months
attributes 1 2 k| 4 5 attributes 1 2 k| 4 3
W 413 388 365 .91 2.62 YTy 3.30 3.88 382 3.1 2.98
YTy, 435 420 402 312 3.08 VT, 453 420 390 3.34 3.18
YTy 456 413 3.8 .64 3.4 Vila 459 420 381 3,43 3.40
Appezrance Taste
YoIy 428 473 3.31 132 .12 V,Ty 433 3.88 3.668 3.29 3.00
VaTp 46T 434 3.8 354 3.38 YTy 454 423 370 3.43. 1.4
YTy 4.88 439 3.8 3.48 2.97 Y1, 485 4.28 .92 143 34
ol 0.108 0.104 0.111 0.113 0.127 CD 0.080 0.088 0.114 0.118 0.117
ViTy 439 407 349 3,43 3.08 YTy 483 448 438 3.01 2.88
YT, 462 413 3.96 3,64 .U ViTp 4,61 460 458 3.11 3.4
Vilg 458 43¢ 3.83 348 Q.08 Vifg 453 480 448 3.59 3.59
Flavaur Texture
YaTy 448 415 .58 348 2 VoTy 4,61 461 4,60 3.71 2.70
V.1, 4.65 4,20 3.99 3.5¢ 2.98 VoTp ATH 471 468 3.85 3.5
¥oly 485 4.4 397 346 2.97 VoTy 4.83 481 460 371 70
o 0.116 0.099 0.099 0.118 0.125CD 0.116 0.104 0.096 0.124 0.114
YTy 2.88 365 331 31 3. YTy 429 401 370 335 3.09
YT, 431 3.8 360 3.25 2.8 Vil 455 420 3.92 356 22

YTy 453 424 093 3.48 1.05 Qverall Vily 480 419 3,98 3.55 3.26
Calour gccept-

YoTy 408 3.2 3.7 308 278 ability Vo7, 432 404 475 413 2.7
YTy 448 407 370 2.1 295 0 W0y 459 425 387 344 3.00

YTy 464 435 3.80 352 3. YaT4 465 431 3.99 3.48 3.08

o 0.105 0.102 0.085 0.105 0.114 ¢CD 0.063 0.051 0.052 0.0§5 0.058
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temperaturé throughout the storage period. From the Table 39

is also evident that scores of all attributes decreased with

storage period.

Table 40 Effect of storage con arganoleptic qualities with respect

to sugar concentration

Quality Storage period in months
attributes 1 2 3 4 5

Appearance

CD 0.087 ©0.057 0.057 0.068 O oT2

C1 3.62 4,05 3.62 3.22 2.87
Colour

c2 3.55 3.88 3.55 3.18 2.88
CcD 0.061 0.059 0.057 - -

C1 4 .56 4,11 3.79 3.42 2.84
Taste

c2 4 _48 4.12 3.75° 3.31 2.99
cD 0.073 - - 0.068 -

C1 4.61 4.30 4.03 3.66 3.38
Texture

c2 4.63 4.30 4.05 3.69 3.42
CcD - - - - -

ability cz2 4.46 4.10 3.78 3.36 3.03

CD 0.060 0.030 0.030 0.032 0.032



Table 40 depicts the effect of storage on organoleptic

qualities with respect to sugar concentration is given.

During the first month in over all acceptability attribute,
the values obtained for C1 and 02 were 4.53 and 4.46

respectively. Similarly in the fifth month the values oba ined

were 3.10 and 3.03 respectively

Significant difference was observed 1in appearance and 1in
flavour between the samples that treated with_different sugar
concentration solutions throhghout the shelf-1ife period and it
was found out that 60°Brix sugar solution retained better
apperance and falvour than 70° Brix solution. Increased sugar
content in the concentrated fruits produced & sweet flavour in
the processed fruit and when dried, they form the candy (Farkas

and Lazar, 1968).

On assessment of taste and colour, attribute, a significant
difference was observea between the samples treated with 60°
Brix and 70" Brix sugar solution. For colour, samples treated
with 60" Brix secured more scores but in tagte eva1ﬁation samp les
treated with 70' Brix sugar solut ion secured more scores. This
was supported by the studies conducted by Farkar and Lazar 18969)
that Osmotically dehydrated products which were more sweeter,
ensured a higher quality and hgd great demand in the market
(Lovino et al. 1993). In texture evaluation no significant
difference was observed between the samples treated with 60" Brix

and 70° Brix sugar solution.
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While considering the over all acceptability, significant
difference was observed between the samples treated with
60" Brix and 70" Brix, through out the storage period. Sample of

60°Brix secured more scores than sample of 70°Brix in each month.

There was a notable difference between the mean scores
obtained for the initial stages and in the fourth month as
evidenced from the Table 40 and hence it can be concluded that
there was a linear and steady decrease in the overall

acceptability of the dried jack fruit products with storage.

The interaction effect of sugar concentration and varieties

on organoleptic qualities during storage is given in Table 41._

During the first month of assessment, the values obtained
for over all acceptability for the treatment combinations V,Cy,
V1C2- V2C1, V202 were 4.53, 4.41, 4.54 and 4.50 respectively
were as 1in the fifth month, the values obtained for similar

products were 3.18, 3.18, 3.02 and 2.87 respectively.

Significant difference was observed in apperance and in
flavour between the two different varieties that treated in

B0° Brix and 70'Brix sugar solution, during theé storage period.

In colour and taste evaluation, nco significant difference
was observed between the treatment combinations V1C1, and V201
and between V201 and V,C, through out the storage period.

Similarly 1in texture evaluation, significant difference was

9
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Table 41 Interaction effect of varieties and sugar concentration on organaleptic qualitied

during storage period

Quality Storage periad in months Quality Storage pericd in aonths
attributes 1 2 3 4 5  attributes 1 2 ] 4 5

Vi 4.54 422 108 265 3.40 ¥iCy 4.60 ,4.06 3.83 3.4 .07

V1CZ 426 404 3T 34T 119 v,cz .43 407 82 1.3 .02
Appearance Taste .

¥1Cy .56 421 184 381 208 Yol £.5) 447 476 3.2 J.60

¥aly 452 4§07 3.689 316 2.58 Vo0 4.48 {16 3.8 3.29 2,86
(o)) 0.088 0.085 0.081 0.082 0,103 €D 0.050 0.081 ©€.093 0.036 0.096

¥iCy §.60 4,08 3.89 3.53 L1 ¥i€y §.82  4.35 407 389 1.4

Vil 446 413 393 350 314 Y16y 468 4.8 410 374 3.48
Flavour Texture

¥o0 4.60 436 3J.88 .48 3.03 V€ 457 4.26 1.88 3.6 1Y

Yoly 457 L1 3017 34 205 ¥oCy 458 4,22 400 3.5 3.M
ch 0.090 0.081 0.081 0.087 0.102 €D 0.103 0,087 0.078 0.101 0.043

V1C| 1.57 3,99 3.51 3.1 2.88 ¥4 4,5 414 3.85 3.4 3,18

Vi€, 3.66 3.91 3.86 3.38 3.08 Overall V,Cy 441 411 3.78 3.4 3.13

Colour accept-
Y0y 3.66 410 3.68 3.2 2.84 ability ¥,Cy 4.54 44 3.8 3.4 Q2

Yoty 3.4 385 144 200 2.63 WG 450 408 370 22 287

o 0.103 0.083 0.080 0.086 0.003 (D 0.051 0.042 0.042 0.045 0.046




observed between the treatment combinations V1C2 and V202 through

out the storage periocd.

The present study confirms that dehydrated jack fruit
product of two varieties had & shelf l1ife of five month =&t
ambient temperature. It can also be pointed out that jack fruit
product of both the varieties remained acceptable with regards to
taste, texture, apperance and flavour upto five months though the

scores decreased gradually.

Significant difference was observed betwe;n the samples
treated with different levels of preservative through out the
storage period 1in all the quality attribute. It can be
concluded that samples treated as Pa levels were superiocr than
those treated with other two levels, in shelf 1life. Significant
difference was observed in apperance and in colour, between two
varieties at its corresponding preservative levels during the
storage period. In flavour evaluation, significant difference
was observed in varieties, only in samples that treated with zero
glycerol levels but in texture evaluation no significant
difference was observed between the varieties treated with out
glycerol but in taste evaluation of each month, no aignificant
difference was observed between the two varieties at its
corresponding preservative levels. In overall acceptability,
significant differnce was observed only in between the V1 and V2

samples, without treated with glycerol. Firm flesh samples (Vz)
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treated at different levels of preservatives were observed to

score better than those treated soft flesh samples (V1).

Effect of immersion time on the quality attribute during
storage indicated no significant difference between the samples
immersed for two levels. Significant difference was observed in
quality attributes among the varieties treated at different

immersion level during storage period.

With regard to the temperature applied for prpcéssing two
varieties of jack fruit revealed that products ﬁeated at 50°C and
that with out heating showed significant difference in quaiity
attribute during storage. However no significant difference ‘was

observed between the product that treated at 50°C and 70°C.

Impact of sugar concentraticn cn the quality atg}ibutes of
dried jack fruit product when analysied, found that in al}
quality attributes expect in texture, significant difference was
observed in the samples that treated with different sugar
concentration during storage period. It was'also revealed that
60" Brix sugar solution retained better appearance, colour and

flavour in the dried jackfruit products.

Among the various pre treatments applied in the present
study, the samples given the pre treatments 30 minutes immersion
time, BO°C temperature, 80° Brix sugar concentration and the
preservative sodium metabisulphate (0.4 per cent) along with

20 per cent glycerol, secured better scores than other pre
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treatments used, through out 1its storage period though storage

decreased the overall acceptability of dried jack fruit products.

4.3.3 Assessment of Consumer acceptance of the dried Jack

fruits product

Quality is a degree of excellence and a composite
characteristic determining acceptability (Neelofer 19882).
According to Kcrdylas (1991) the overall acceptability depends on
the concentration or amount of particular component, the
nutritional and‘other hidden attributes of a food and its
palatability or sensory quality. The absence of nutritional

qualities and the preference of harmful or toxic ingredients are

parameters which are of vital interest to the consumer.

Peterson (1990) pointed out that comparatively Jlarge
consumer group are generally used to determine consumer reaction.
Hence, consumer acceptance was tested, by assessing the quality

parameters among fifty consumers.

Consumer acceptance was assessed in terms of quality
attribute viz Appearance, flavour, colour, _taste and texture.
The overall acceptability of the dried Jackfruit samples were
assessed with respect to different treatments, to assess the

effect of the same on the organoleptic qualities of the products.

The overall acceptability scores obtained for consumer

acceptance of dried Jack Fruit producté are givenlin Table 42.



Table 42 Overall acceptability of the products assessed by consumers

S1.  Trea- Overall acce- §1. Trea- Overal] acce- S51. Trea- Overall acce-
Ho. taeat ptability §  Ho. taent ptability ¥  No. tment ptability %
VI Vz VI VZ . V1 72

|oeTIpy 8 T 0 GLLp 8 8 25 Gl BB
2 CynyIpy 8 68 W GIIPR M0 112 GdPy 6810
1oCTylpy M8 15 GhLLE 8 8 U Ghlf 10T
COGTIP B8 B 15 GLIp 8 82 28 Ghlpy W
5 O 1880 ooy, 80 B0 28 CyTglpy 70- 70
6 CylalPy 0o Gl T 72 30 Gllpy 81 8
TGy 8 T 18 Gl 88 T0 3 Gy 66
8 GNLP, 62 68 WGP, 8 6 2 Glfpy 88
O oLy 86 8 2 Ol 82 81 3 LRy 12T
0GPy 85 8 2 Lk 8 8 M GlLpy 8T B
HoCyTylpy T8 81 1 CTahhy 1 80 3 CTalfy 66 8

12 CiglPy, 8 8 M CyLp T2 T4 3% Gllpy 8 W

— - ———




The percentage scores of overall acceptab%lity obtained for
the products ranged between 62 - BS per cent in soft flesh type
samples and 66 — 89 per cent in firm flesh type variety products.
Among the different products, B0° Brix sugar treated samples
secured a percentage score between 65-86 per cent in soft flesh

type as against 66-88 per cent in firm flesh type variety.

Among the different products, 70° Brix sugar treated
samples secured a percentage scores between 62-89 in, soft flesh

variety as against B7 - 889 per cent in firm flesh type variety.

Among the 36 treatments of soft flesh variety products the
samples treated with 70 per cent sugar solution, heated to 50°C
and immersed in the osmotic solution for 30 minutes with a
preservative Tevel 20 per cent glycerol was adjudged to be the
best Product with the maximum score of 89 per cent. Where as in
firm flesh type, the product with 70 per cent sugar solution
heated to 50°C, immersed in the osmotic solutiaon for 30 minutes
without any glycerol treatment was proved to be the most

acceptable product with the maximum score of 89 per cent.

In both the varieties, maximum score was at£ained by the
samples given higher sugar concentration (70'Brix). The fact
that heating of the osmotic sclution increases the very process
of osmosis and thus the sweetness, may justify the acceptability

of the product. In this connection, Beristein et al. (1990)

2

reported that the sugar content of the pineapple rings increased.
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by 10 per cent at 50°Brix, by 16 per cent at 60'Brix and by

25 per cent at 70° Brix.

{owest score (62 per cent) was obtained for the treatment
CyaT4InPy {(70* Brix, without heating, 60 minute {mmersion time
and without any glycerol)treatment in soft flesh type variety. In
the case of firm flesh type products (Table 43), treatments
CyqT4I4P4 and C4T41I4P5 scored less (66 per cent) than other
treatments. It was clearly noted that {ow scores obtained by
these treatments was due to the temperature of osmotic solutions.

Higher acceptance was observed in the firm flesh variety products

compared to the soft flesh type.

Assessment of consumer preference of dried Jack fruit

products are given in Table 43 and 44.

It depicts that the dried Jackfruit products prepared out
of two varieties of Jackfruit were found to be acceptable to
majority of the consumers (84 per cent), Since they have given
higher scores (80 per cent) for many products however treatments
such as C4T4I4Py4, Cq4T4IoP4, C4T1I4P2, C4T4IoP,, C4T4I4P3,
CqT4IoPg, CaT4I4P4, CoT1IoP4, CyT4I4P2, CoT1Io Py, CpT4I4Fg and
C2T112P3 were not found to be of much acceptable for the

consumers.

Most of the treatments were found to be acceptable to
majority of the consumers (97 per cent) since they gave scores

above 60 per cent for all the treatments.' Howeve; tﬁé
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Tabla 43 Assessaent of Consumer preference of firs flesh variety products

Qverall accept-

Traataents

ability Scores | 2 11 .5 §7 8 8 190 11 12 13 U 15 186 17 18

{in percentage)

Avae 80 1 - 809 81 181 - 82 15 8;--70 73 90 8¢ 85 B

g0 - 19 g2 90 10 4 19 1589 8 8 80 19 19 8593 19 § 15 19
Belov 80 210 - - 1158 8 - 5 - 11 8§84 - 1 - -
— T e )

35

whility scores 19 20 21 22 23 94 25 26 21 28 29 30 31 3 3 U ‘35

{in percentage)

Above 80 2 - 80 92 83 - - - 8 8§ WM 1 - 80 82 78‘-;;-
60 - 19 B 90 20 § 1798 97 92 20 120 20 93 96 18 6 20 19
Belov 60 ww - - -2 36 - - 1268 2 B S B
Table 44 Assesssent of consumer preference of soft flesh variety products

QOverall accept- Treatlents---

ability Scorss 1 2 3 4 5 681 g 8 10 11 12 13 14 15 18 17 18

(in percentage)

Above B0 1 - 8034 80 8 90 -92 13 &2 68 T 3 80 66 84 19 -
0 - 18 G090 11 6 20 7710 92 8 82 18 21 @S 9320 11 16 2
Belov 60 110 --- 15- 8- 5§ - i1 8 &~ T - -
QOveral] accept- Treatments B

shility scores
(in percentage)

| 4
1920 2022 23 24 25 28 21 28 28 30 1 032 33 3 3 W -

Above 80

60 - 79

Below 60

9 - 8500 8 80 - - 80 85 60 718 1 -1 021 I

g3 90 1510 15 18 97 84 20 5 19 22 93 9520 6 93 18

ww - - -~ 2 3 86 - - 12 g 21 2 6 4
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treatments such as C1T212P1, C1T211P1, 02T212P1, 02T2I1P3,

C2T212P3, were not found to be much acceptable for the consumers,

since for these treatments lesser scores (60 per cent) were

awarded.

4.4 Assessment of microbial contamination of dried jack fruit

praducts

The microbial damage in a product is brought about by
the changes in chemical and physical factors. Among this pH
is one of the important factors which determinet the survival
and growth of microorganisms during storage. According to
Nuri et al, (1983) when fruits are dehydrated, the socluble eo]id

contents become great enough and hence they will resist microbial

spoilage for fairly extended periods of time. .

The products when assessed for microbial contamination
during storage period, it was found that all the samples were

free from microbial contamination till five months.

The presence of poor flavour and a loss of appetizing
appearance indicated the microbial decay in the foocd by the

action of the microorganisms towards the end of fifth month.

On viewing the sample under the microscope at the end of
fifth month, the product showed colonies of Aspergililus and
Pencillium which confirmed the presence of microbial decay.
Analysis of decayed dr1ed pomegranate by Kahtan (1990) showed

that the organism responsible were Aspergillus and Pen01111um
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Table 45 Cost benefit analysis of the dried Jack Fruit products

§1. Treatments  Cost §1. Treatments Cost §1. Treatments Cost
Ho. ‘l'| Vz No. Vl Vz No. V1 Vz

{odpy 30 1830 18 gL 1255 18.55 25 CTLPy 1280 16.80
2 T Ipy G0 60 1 GIIE, B8 1.8 B GhIf 1410 18.10
3 GTIP 1230 1630 15 Gl 1255 16.55 2T Cplify 2,50 16.80
OLIpy W0 N0 16 CpLIPy 185 1185 2 GhIFy .0 18.10
§Cyglpy 1200 1630 AT CTyliPy 1255 1685 28 Clglify 1280 1680
§CTyIp, 160 180 18 CTLPp 1385 (185 30 Gl 1410 18.10
TPy 1230 1830 19 GIyLPy 1255 1685 31 CTylhy 1280 16.80
B oGP 1360 180 20 GIyLPy R85 1785 32 Gy 1A 18.10
0 CyTLpy 130 B30 2 GLpy 1255 1855 33 CyTplpy 1280 1880
0 GLLP 1080 LG 2 Gllfy 1585 1185 3 Gl W0 B0
[ gLpy 1230 1600 23 Clglpy 1255 16,35 35 CTglpPy 1280 15.80

2 GLLP 1080 1L 2 GlPy (.85 1.8 36 Gighpy 100 800




Since the product failed to maintain the various organo1eptﬁc

qualities, the storage study was discontinued.
4.5 Cost benefit analysis of the dried Jackfruit products

Cost benefit analysis was carried out to assess the
expenditure to be arised to obtain dehydrated products which
are subjected to different treatments. Major determinants of the
cost of the products were food materials, (jack fruits, Sugar

and preservatives) included, labour charges and fuel expenses,

The cost of the products are presented in Table 45, As
seen from the Table the cost of the products with different
treatments ranged from Rs. 16.30 to 18.10 per kg in firm flesh
type samples where as in soft flesh type samples, the cost
ranged between Rs. 12.30 to 14.10 per kg. Cost difference is
mainly attributed to the higher cost of firm flesh type variety.
Not much variation was observed in the cost of the produpts

between the treatments in both the varieties.

/From the above observations and find{ngs the developed
fruit product is found to be low cost and nutritious. More over
it is easy to prepare at home and has got a good shelf life of
five months. Since dried jack fruit products of both varieties
are accepted by the majority of the consumers, it can be

recommended for consumption.j)
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SUMMARY



SUMMARY

The study entitled “Suitability of Osmotic drying technique
for product development in Jackfruit Artocarpus hetrogﬁylrus lam"
is a comprehensive study aimed at standardisation of Osmotic
drying technique for product development in Jackfruit varieties

and its evaluation on organcleptic and shelf-life qualities.

Results of the study indicated that ‘weightloss of the
products were found to be 7.0 to 15.7 per cent in firm and in
soft flesh varieties of jack fruit. The effect of.péetreatment on
weightloss indicated that percentage of weightloss increased with
increase in sugar concentration, temperature and immersion time.
It was also observed that preservatives used has no effect on

percentage of weightloss in jack fruit products.

Moisture level of the products ranged between 6.0 to 9.8
per cent in soft flesh variety and 8.7 to 9.6 per cent in firm
flesh variety The effect of pretreatments on moisture less
indicated that preservatives, sucrose concentration, temperature
and immersion time had not found to influence the moisture levels
in the final products. It w;s also observed that there was no
significant difference in the moisture content and weight loss

between the two varieties of Jack fruit.

The time taken for drying the differently treatad products
of both varieties ranged between 42 to 58 hours. It was also

observed that among the various treatments, samples treated with
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70* Brix, the highest of sugar concentration used was found to
take the least time (42 hours) for drying. It was also noted
that unheated samples required more drying time (58 hours) than

treated samples (54 hours).

Assessment of chemical components indicated that in fresh
Jack fruit the acidity was 2.34g in soft flesh samples and 2.32
in firm fresh samples where as in dried samples, acidity was

reduced to 0.48g and 0.43g respectively.

Reducing sugar content of fresh Jack fruit.was 4.389g in
soft flesh samples and 4.40 in firm flesh samp]és, where as it
was reduced to 1.52 and 1.54 respectively in dried samples. The
vitamin C content of fresh Jack fruit was Tmg 1in both variekies

where as in dried products, vitamin C was reduced to traces.

Effect of pretreatments on the chemical constituents
jndicates that among the different treatments proposed samples
treated with 20 per cent glycerol level (P3), 30 minute immersion
time (I1), §0°Brix and 0°'C temperature had secured higher acidic
values than cther treatﬁents applied. It was_a1so ogsarved that
firm flesh samples were less acidic than soft flesh samples,
but there was no significant difference between the two varieties
in acidity content. During storage, acidity was found to

decrease in the dried Jack fruit products.

On evaluation of reducing sugar content of the differently

treated samples indicated that , samples treated with 60 minute
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immersion time (I,), 70°C temperatures (T5) aéd 70°'Brix sugar
concentration was found to influence the reducing sugar content
of the dried products. It was also noted that firm flesh samplies
(V2) had more reducing content than soft flesh samples (V4).
Storage was found to positively influence the reducing sugar

tjevel of the dried Jack fruit products.

Assessment of the organcleptic gualities of the dried Jack
fruit products revealed that samples treated with the
preservative sodium metabisulphate along with '20 per cent
glycerol showed highest acceptability with respect to esppearance,

flavour, colour, taste and texture:

Taking into consideration of the varietal difference, firm

flesh samples showed higher scores than soft flesh- samples at

different preservative levels and it was observed that samples

immersed for BO minutes secured better scores 1in quality

attributes than the samples immersed for 80 minutes.

Effect of the tempgrature on the qLa1ity of products
indicated that a higher temperature (70°C) 1is more suitable than
the lower temperature for pretreatments 1in two varieties of
Jackfruits before drying. Significant difference was observed
only in colour attributes between two varieties at its
corresponding temperature 1eve1§. Firm flesh samples retained

better colour than soft flesh samples in different treatments.
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Impact of different sugar concentration tried (80°Brix and
70°Brix) in the study revealed that samples treated with 60'Brix
sugar concentration retained better appearance, colour and

texture.

Results of the present study proved that dried Jackfruit
products of two varieties had a shelf iife of five months at
ambient temperature after which microbial infestation was
detected in the sample. The products of both the vafieties
remained acceptable with regard to taste, text;re, appearance and

flavour up to five months though the scores decreased gradually.

Impact of pretreatments on changes in the quality
parameters depicted a significant difference in samples trehted
at different preservative levels (P, and P3) throughout the
storage period in all quality attributeg. It can be concluded
that samples treated with sodium metabisulphate (0.4 per cent)
and 20 per cent glycerol (P4 jevel) were superior than those

treated with other two levels, in shelf life.

Effect of immersion time on the quality attribute during
storage indicated no significant difference between the samples

immersed at different periods during 1its storage period.

Effect of temperature on the shelf 1ife qualities showed a
significant difference in samples between heated and unheated.
However, no significant difference was observed between the

products that treated at 50°C and 70°C.
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Impact of sugar concentration on shelf l1ife of dried
Jackfruit product when analyzed, revealed that samples treated
with 60°*Brix sugar solution retained better organoleptic

qualities than the samples treated with 70'Brix sugar solution.

Among the various pretreatments applied in the present
study, the pretreatment BO minute immersion time, 70°
temperature, 60°Brix sugar goncentration and a preservative
(sodium metabisulphate (0.4 per cent) along with 20 per cent
glycerol) proved to the best treatment for the quality retention

in the stored jackfruit products though storage decreased the

overall acceptability.

Consumer acceptance of the products revealed that amoné the
thirty-six treatments tried in the study 1in the soft flesh
variety, the samp les treated with 70 per cent sugar solution
heated to 50°C and immersed in the osmotic solution for 30 minute
with preservative 1evel 20 per cent glycerol was ad judged to be'
the best product with the maximum score of 89 per cent and in

firm flesh variety samples given same treatment but without

having any glycerol was proved to be the most "acceptable product.

_ Cost of the products of firm flesh samples ranged from
Rs.16.30 to 18.10 per kg and in soft flesh sampies, it ranged

between 12.30 to 14.10 per kg.



From the above observations and findings the developed
fruit product is found to be low cost and nutritious. More over
it is easy to prepare at home and has got a good shelf 1life of
Since dried Jjack fruit products of both varieties

five months.

are accepted by the majority of the consumers, it can be

recommended for consumption.
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APPENDIX I

SPECIMEN EVALUATION CARD FOR COMPOSITE SCORING TEST

Name: Date:

Product: - Time:

Assign Scores for each sample for various characteristics

Quality Max imum Code no of samp ies
attributes Score 1 2 3 4 5
Appearance 5

Colour 5 -
Flavour 5

Texture 5

Taste 5

Totalscore 25

p

Comments:



APPENDTX T1

Effect of seriety on Organoieptic/Chesical characteristics in jack fruit

p Organoleplic Honths
s1.  qualities i 11 Il v ¥
No. Character F st €D F SE co F SE ch F Sf co F SE CD
- T o o 0 w T
1 Appeerance 15.43 0.0z 0.06 03.08 - - 11.54 0.023 0.064 47.20  ©.023 O0.085 121.68 0.026 ©.073
1] R 1 T3 1 'Y
2 Flaviur 28.46 0.02 0.06 ?2B.46 0.021 0.05T 21.78 0.021 0.057 34.%8 0.025 0.068 45.08 0,026 0.072
. 34 3 18 1
1 Colour 04,88 0,02 0.02 00.69 - - 4.86 0.020 0.057 14.8% 0.022 0.081 52.12 0.024 0,088
it 33 1}
4 Taste 00.09 - - 11.12 0.021 0.057 9.44 0.024 0.055. 0.41 - - 22.34 0.024 0.068
- 1% 1} } 1
5 Tecture 03.2% - - 15.70 0.022 0.062 11.04 6.020 0.056 6.31 0.028 0.027 11.52 0,024 0,068
ER 2 it | 4 1 31 i3
B over all 08.75 0.013 0.036 07.81 0.011 0.030 44.85 0.011 0.030 89.40  0.012 0.032 205.10 0.012 0.032
av-epta-
p- ity
- (henical
. charngtars - “ . " .
heidity 12.00 - - .1 - - 58.81 - - 916.00 - - 1008.00 - -
. Heducing . . “
sugar 257.14 0.004 0.010 0.08 0.083 0.024 - 0.064 0.018 4.45 0.061 0.017 48379.48 0.001 0.002
Woisture
(VPITC) 0.1 0.08 0.25
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APPENDIX III

Effect of presarvative on Organoleptic/Chemical characteristics in jack fruit

Organaleptic

. qualities I
., Character F SE

CD

1)
Appear- 48,80 0.03
ance

it
Flavour 67.35 0.03

1]
Colour 187.31 0.0

it
Taste 18.84 -

Texture 2.18 -

0.08

0.07

0.07

0.08

I1
F SE

Honths
I
co F SE

v
co F SE

Co

F SECD

"
138,14 0.027
]
134.70  '0.02%
"
241,54 0.026
"
150,41  9.025

1"
8g. 41  0.027

11 ]
Over a2}l 62.82 0.016 0.045 576.19 0.013

accepte-
bility

Chqpical
characters
hcidity 108.00 -

ReQucing
sugar _ 0.26 0.005

13
12.00 .« -

0.013 1.87  0.010

11
0.074 122.71 0.028

1]
¢.070 125.75 0.025.-

1
0.072 384.62  0.025
- I3
0,070 154,71 "7 0029
1

t
0.076 8.30 0.025

1]
¢.038 538.72 0.012

1t
- 58,91 -

0.028 1.94 0.018

1
0.019 47.20 0.023
n
0.070 126.57 0.030
. "
0.070 383.45 0,027
1t
0.080°208.60° 0.030
11
0.068 26,16 0.032

3]
0.038 630.80 0.014

4]
- 1440.00 -

0.022 2.0 0.0M4

0.085

0.084

0.074

0.083

0.088

0.039

0.1

) st
1224.00 -

13
256.88 0 .32 0.088
1
370.1t  0.022 0.088
3]
§12.16  0.029 0.081
"
380.38 0.030 0.083
]
15.44 0,028 0.081

it
1388.40  G.014 0.040

H
4.28 0.001 0.004

-



APPENDIX IV

Interaction effect of varieties and preservatives on Organolaptic/Chemical characteristics in jack fruit

Organoleptic Honthe
81. qualities 1 II IT1 v ¥
Ho. Character F SE (0 F SE cb F SE b F SE c0 F SECD

1 1] st 1 "
| Appoarance 4.96 0.04 0.11 208.05 0.038 0.104 185.58 0.040 O0.111 162,27 0.041 0,113 375.04 0.048 0.127

1 1] 1 ]

2 Flavour 0.82 - - 184.50 - 0036 0.088 160:57 0.036 0.080 163.41 0.118 0,043 424.84 0.045 0.128
] ] 1] 1 "

3 Colowr 58.20  0.04 0.10 286.32 0.037 0.102 519.89 0.035 0.088 448.35 0.038 0.105 713.80 8.041 0114

L 1] 1 n
4 Taste 18.01 0.048 0.127 181.83 0.038 0.089 203.13° 0.041 09114722030 - 0.118 0.043 476.72 0.042 0.111

" 1t " s n
5 Texture 9.14 0,046 0.120 134,55 0.038 0.107 28.88 0.035 0.006 46.49 0.045 0.124 104.74 0.041 0.114

13 In it "% b 4]
8 Over all 82.84 0.023 0.062 590.54 0,018 0.051 829.44 0.019 0.052 720.99  0.020 0.055 1667.05 0.020 0.056
accepta-

bility

Chenical
characters sz

1 11 1] - 1§
Acidity  1440.00 - - 282.48 - - 2 - - 4538.00 -, -~ 4863.00 -

Reducing
- 13 b ] ‘1 | 4] i §
-sugar 28281  0.008 0.018 4.14 0.0145 0.040 2.83 0,01t 0.031 8,75 0.010 0.029 4726.57 0.001 0.005

___________________________________________________________ i e e
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APPEHDIX ¥

Etfect of immersion time on UrglnnlmticIChanicll,chlnctarmics in jack fruit

Organcleptic Months
qualities 1 11 111 v Y
$1. Character F SE ¢ F SE o)] F SE co F SE o)) F SE Cb
Ho.
] 1 4 1t -
1 Appesrence 0.93 - - 415 0.02 0.08 4.5 0.02 0.08 14,39 0.02 0.07 37.38 0.0 0.07
" ”n 31
2 Flavour 4487 0.02 0.08 34,87 0.02 0.08 20.02 0.06 0.02 1.83 - - 0.68 - -
- £
3 Colour 2.07 - - 10.49 0.02 008 2.0 - - 0.03 - - 0.88 - -
13
4 " Taste 1.1 - - 4,00 0.02 0.06 0.34 - - 3.82 - - .4 - -
1] 1 1 1 1]
5 Texturs 1.08 -~ - 18,5 0.0% 0,03 D0.45 0.01 0.03 -0.08 - - 13.16  0.01 0.03
2t 3 e 1] 5
8 Over all .82 0.013 0.036 18.5% '0.01% 5.030 0.045 0.011.0.030 =0.060 -~ - 13.16 0.612 0.032
accepta-
bility
- Chenical
characters
" " b 4 L 8 1 4§
hcidity 385.00 - - 1200 - - 288.00 - -~ 884,00 - - - 2232.00 - -
Reducing .t . .
sugar 0.2! 0.004 0.016 1.01 0.083 0.023 .08 6.084 0.018 1.01 0.061 0,017 38.15 0.001 0.002
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APPENDIX VI

Interaction effect of yarieties and immersion tine oOR 0rganolept ic/Chenical characteristics in jack fruit

Grganoleptic Honths
51.  qualities 1 I 111 IV ¥
Mo. Character F 66 € F SE co £ SE ch F SE 1] F S8 (D

T u 1 , ts "
t  hppearsnce 6.41 6.0 0.08 18,83 0.031 0.085 16.15 0.133 0.081 81,711 0,003 0.082 150.80 0.037 0.103

1 ] 1y " 1
3 Flavour 32.66 0.03 0.08 5,89 0.028 0.081 49.40 0.028 0.081 38.80 0.035 0.097 46.47  0.037 0.102

1" " 1} '
3 Colour 1 - - 30.10 0,030 0.083 8.04 0.02¢ 0.080 28,17 0.031 0.088 72.11 0,034 0.093

r " " 1
4 Taste 5.62 0.037 0.103 16.86 0.028 0.081 10,78 0.033 0.092 5.28 0.035 0.098 48.29  0.034 0.098

H " ] 1t 1
5 Taexture 5,13 0.037 0.103 20.55 0.032 0.087 11,38 0.028" 0,070 12.02 0,036 0.101 14,83 0,034 0.093

1" i3] 1 & it  {

g Over s}l 22.86 0.019 0.05Y 58.66 0.015 0.042 45.81  0.013 0.042 70.77 0,016 0.045 216,34  0.017 0,048
accepta-
bility

- Chenical
characters ;

i3 L] | | t T

] ] ) 1 }
Acidity 720.00 - - 127.38 - - 288.00 - - 3456.00 - - 3096,00 - -

Reducing
1 £ ] | 2 9
. Sugsr 980,14 0.005 0.015 2.00 0.010 6.028 1.85 0.09} 0.025 6.35 0.086 0,024 4724.16 0,001 0,004

owl



APPENDIX VI

Effect of Temperature on Organoleptic/Chenical characteristics in jack fruit

Organcleptic
§1.  qualities
Na. Character

'Honths
I 11 111 v v
SE €D F SE co F SE co F SE ce F SE (D

" " n 17 11
| Appesrance 78.58 (.03 0.08 211.45 0.027 0.074 164,86 0.28 0.079 168.51 0.028 0.080 75.54 0.032 0.089

u 1] e 1 11
2 Flavour - 32.66 0.03 0.08 .85.65 0.036 0.088 65.39 0.025 0.070 §3.03 0.030 0.084 24.22 0.032 0.088

3 Colour 1.1

" ) 3 5T 11
- - 30.10 0.030 D.083 322.91 0.025 0.070 2%1.64 0.027 0.074 204.25 0.020 0.081

. ' . n " "
4 " Taste 57827 70.037°0.103 7 16.66 =" 0.020 0.0B1-°35,15- -"03029 '0.060 13:85 0.030° 0.083 47.67 0.042 0.117

H "
5 Texture 5.77 0.037 0.103 3.09 0.027 0.076 ©0.02 - - 0.57 - - 1.2 - -

- T i , n ki 111
B Qver all 210.87 0.016 0.045.216.84 0.013 0.036 45.81 0,042 0.015 2326.19 0.014 0.039 157.85 0.014 0.040

accepta-
bitity

Cherical
- - characters

. heidsty  180.00

-Reducing

- sugar 0.13

--!l - i
- - - - e - - w800 - - 26,00 - -

0.005 0.013 2,00 0.010 0.028 2.02 0.078 07022 2.08 0075 07021 "3.73  0.001 0.0042

o]



APPERDIX VIII

Intersction effect af variaties and temperature on Organo\apticIChenical charscteristics in jack fruit

Organaleptic Honths

51, qualities 1 11 I IV ¥

No. Character F S 0 F SE co F SE co F SE co F SE CD
e emameemwmemmemmmmssmeoammmTeSmoSTSeTSessTTTTTTC [ — -- —

1 hAppearance 0.02 - - 281.&3 0 038 0.104 184, as 0.028 0.079 223. 55 0.081 0.113 202.78 0.046 0.121

111 n n n 1

2 Flavour 18.64 0.03 0.01 8565 0.036 0.089 132.10 0.036 0.089 104.34 0.043 0. 118 771.52 0.045 0.125
L " " 1

3 Colour §.48 D0.04 0.12 284.10 0.037 0.012 340.70 0.075 0.088 257.83 0.038 0.105 277.16  0.041 0.114
. R} 1 1 1 Y |

& Taste 34,65 0.048 0,127 58.719 0,036 0,098 49.61 0.041 0,114 16.34 0.043 0.118  47.87 0.0d42 0,117
) 11 5 5t " LT

§ Texture g.54 0.046 0.126 21.43 0.038 0,107 41.77 0.035 0,086 8.07 0.045 0.124 13,44 D.O{i 0.114

1 1 4 1 [ 14 i § 3 13
§ Over all 210.97 0.016 0.045 316.94 0.013 0.036 340.58  0.013 0.036 236,18 0.014 0.036 157.685 0.0f4 0.040
nccupta-

bility

Chenical

characters " o - . -

hcidity 252.00 - - 12.00 - - 19.55 - - 158400 - - 1656.00 - -

Reducing
I 4 E $ I
sugar 282,80 0.008 0.019 4.08 0.014 0.040 3.90 0.0110.031 6.43 0.010 0.020 4693.54  0.002 0.005



APPERDIX IX

Effect of sugar concentration on Organcleptic/Chenical characteristics in jack fruit

Grganoleptic Honths
S1. qualitias 1 II 111 v ¥
No. Charecter F St C0 F SE co F SE co F SE ] F st €D

[1} 3 1 n 1t
1 Appearance 21.4y 0.02 0.06 46.23 0.022 0.060 33.34 0.023, 0.064 64.70 0.023 0.0685 68.69 0.026 0.072

T | § ¥ 33 38
2 Flavour .14 0.02 0,08 6.14 0.021 0.057 §.71 0.021 0.057 20,18 0.025 0.069 16.67 0,026 0.012

 § iz 1 §

3 Colour §.15 0,02 0.06 231.86 0.021 0.058 5.15 0.025 0.057 0.8 ~ - 0.11 - -
3 "

4 Taste 7.89 0.028 0.073 0.0{ - - 1,55 - - 10.23 0,025 0,065 2.10 - -
5

5 Taxture 0.56 - - 0.01 - - 0.61 - - 0.41 - - 1.54 - -

Iz 38 3 £ [ §1
6 Over all 16.78 0.013 0.036 35.57 0.0110.030 22.87 0.011 0.030 48.65 0.012 0.032 18,88 0.012 0.032
accepta-

bility

Chenical
chara‘:ters i  § 3 It 1z i
Acidity 287208.00 - - 444079 - - 52048.86 - - 511.968 - - 5650.5%6 - - -

Reducing . :
* 4 "
sugar 44,55 0.004 0.011 2.21 0.083 0.023 - 0.064 0.018  4.20 0.08% 0.017 3820.12 0.001 9.003
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APPERDIX X

Effect of sugar concentration on Organoleptic/Chenical characteristics in jack fruit

Organoleptic Months
§1. qualities 1 II 111 Iv L]
Hoe. Character F s ¢ F  SE co F SE cb F SE b F SE CD

1 T TS T 11
| Appearance 11.60 0.03 0,08 350.86 6.031 0,085 45.82 0.033 0.081 199.58 0,037 0.103 118.22 0.033 0.082

x 1 " ts ”
2 Flavour 17.56 0.0 0.08 52.15 0.020 0.081 48.82 0.020 0.081 73.57 0.037 0.102 §3.54 0,033 0,087

11 1z 1t 13 1]

3 Colour 27.81 0.3 0.08 239,76 0,021 0.058 38.41 0.026 0.080 86.12 0.034 0.083  82.13 0.031 0,086
1 3] n 1 1

4 Taste 10.76  0.037 0.103 11.21 0.020 0,081 12,16 0.083 0.033 34.8% 0.034 0.086 10.74 0,035 0.086
1 1 11 n

5 Texture 4.5 0.037 0.103 16.65 0.032 0.087 1i1.70 0.028 0.078 14.22 0.034 0.083 1.25 0,036 0.101

- 11 it £ 19 | £ 4 11 )
6 Over ali 21.34  0:0M7 0.051 56,12 ©9.015 0.042 B82.04 0.015 0.042 158.76 0.016 0.045 245.10 0.017 0.048
accepta-
bility

Chemical

._ characters .

' u ' 1n 11
- Acidity " 288386.00 - - 44519.08 - -- 52258.91 - - ST40.56 - - 5§1072.00 - -

fleducing . .

1 : xx
sugar 3961.21 0.005 0.015 2.81 0,011 0.034 1.00 0.080 0.025 8.77 0.086 0.024 8627.42 0.001 0.004
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ABSTRACT
The study entitled “Suitability of Osmotic drying technique
for product develepment in Jackfruit Artocarpus hetrophyllus lam”
is a comprehensive study aimed at standardisation of Osmotic

drying technique for product development 1in Jackfruit varieties

namely soft flesh type and firm flesh type and its evaluation on °

organoleptic and sheif-life qualities,

Results of the study indicated that weightloss of the
products were found to be 7.0 to 15.7 per cént in firm and 1in
soft flesh varieties of jack fruit and moisture less was
accounted to be 8.0 to 9.6 per cent in soft flesh variety and

8.7 to 9.6 per cent in firm flesh variety.

The effect of pretreatment on weightloss and on moisture
Content . .
}ees indicated that pre treatments 1ike preservative sucrose
concentration, temperature and immersion time positively
influence the percentage of weightloss, but not found to
influence the moisture Tevels in the final product. It was also

observed that there was no significant difference in the moisture

content and weight loss between the two varieties of jack fruit.

The time taken for drying the differently treated products
of both varieties ranged between 42 to 58 hours. It was also
noted that preservative usedhad nc effect on drying time but the
samples treated with highest of sugar concentration and

temperature used were found to take the least time for drying.

130



Assessment of chemical components indicated that in fresh
Jack fruit the acidity was 2.34g in soft flesh samples and 2.32g
in firm fresh samples, and it was reduced to 0.48g and 0.43g

respectively in dried samples.

Reducing sugar of fresh Jjack fruit was 4.39 g in soft flesh
samples and 4.40 in firm flesh samples and was reduced to 1.52
and 1.54 respectively in dried samples. The vitamin C content of
fresh Jack fruit was 7Tmg in both varieties where as in dried

products, vitamin C was reduced to traces.

Tt was also noted that firm flesh samples were less acidic
than soft flesh samples, but there was no-significant
difference between the two varieties in acidity content. During
atorage, acidity was found to decrease in the dried Jack fruit
products.

. Sugay
Firm flesh samples had more reduc1ngAcontent than soft

flesh samples, Storage was found to positively influence the

reducing sugar level of the dried Jack fruit products.

Assessment of the organoleptic qualities of the dried Jack
fruit products revealed that samples treated with the
preservative sodium metabisulphate along with, 20 per cent
glycerol showed highest acceptability with respect to appearance,
flavour, colour, taste and texture. Firm flesh samples showed
higher scores than soft fresh samples at different preservative

levels and it was observed that samples immersed for BO minutes

(3(



secured better scores in quality attributes than the samples

immersed for €0 minutes.

Effect of the temperature on the qua]ity'of products
" ijndicated that a temperature of 70°C is more suitable than the
lower temperature for pretreatments in two varieties of

Jackfruits before drying.

Impact of different sugar concentration tried (60°Brix and
70°Brix) in the study revealed that samples treated with 80'Brix
sugar concentration retained better appearance, colour and
texture.

The products showed a shelf stability of five months after

which microbial infestation was detected in the sample.

Impact of pretreatments on changes in the quality
parameters indicated a significant difference in samples treated
at different preservative levels through out the storage period

in all quality attributes.

Immersion time was not found to affect the quality
attributes during storage however temperature influenced the
quality attributes during storage. Samples treated with 60°'Brix
sugar solution retained better organcleptic qualities than the

samples treated with 70°Brix sugar solution.

Among the various pretreatments applied in the present
study, the pretreatment 60 minute immersion time, 70°

temperature, 60°Brix sugar concentration and a preservative

{3l



(sodium metabisilphate (0.4 per cent) along with 20 per cent
glycerol) proved to the best treatment for the quality retention
in the stored jackfruit products though storage decreased the

overall acceptability.

Consumer acceptance of the products revealed that among the
thirty-six treatments tried in the study in the soft flesh
variety, the samples treated with 7O per cent sugar solution
heated to 50°C and immersed for 30 minutes with preservative
level 20 per cent glycerol was adjudged to be the best product
but in the firm flesh variety, samples given same treatment but
without having any glycerol was proved to be the most acceptable

product.

Cost of the products of firm flesh samples ranged from
Rs.16.30 to 18.10 per kg and in soft flesh samples, it ranged
between 12.30 to 14.10 per kg. Thus dried jack fruit products
utilising soft and firm flesh varieties, which are nutritious,
affordable and acceptable to the consumer can be prepared for

consumption.
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