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AB STRACT: Pear fruits cv. ‘Patharnakh’ were har vested at phys i o log i cal ma ture stage, packed
in pa per moulded tray and tightly wrapped with dif fer ent pack ag ing films viz. Low den sity
poly eth yl ene (LDPE), High den sity poly eth yl ene ( HDPE), and Shrink. The film-packed fruits and
con trol (with out film pack ag ing) were stored un der super-mar ket con di tions i.e. 20-21°C and
85-90% RH and an a lyzed for var i ous physico-chem i cal pa ram e ters af ter ev ery 7 days in ter val.
Shrink film proved to be most ef fec tive in ex tend ing the stor age life of pear fruits up to three
weeks and main tained su pe rior qual ity as in di cated by lower weight loss, de sir able fruit firm ness, 
to tal sol u ble sol ids, to tal sug ars, acid ity, and higher organoleptic score. 
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In In dia pear is grown in warm hu mid
sub-trop i cal plains and cold dry tem per ate re gions
oc cu py ing an area of 37,970 ha with an an nual
pro duc tion of 3.34 lakh MT (Anon., 3).
‘Patharnakh’ is the lead ing cultivar of pear,
pre dom i nantly grown in Punjab state. The
har vest ing of Patharnakh pear starts in the third
weak of July and con tin ues up to the end of Au gust. 
Gen er ally, this pe riod co in cides with heavy rain fall
and high tem per a ture, which in ter feres with
post-har vest qual ity and mar ket abil ity of the fruits
and ul ti mately leads to glut and postharvest losses.
In Punjab, these fruits are ei ther mar keted in gunny
bags or loose or some times in wooden boxes, thus
fetch lower prices in the mar kets. The role of
pack ag ing for hor ti cul tural pro duce seems to be
still un der es ti mated. Pack ag ing of fresh fruits is
es sen tial in the whole dis tri bu tion cy cle, start ing
from pro ducer to the fi nal user.The ba sic prin ci pal
of pack ag ing tech nol ogy is that once pro duce is
placed in a pack age and sealed with poly meric
films, an en vi ron ment dif fer ent from am bi ent
con di tions will be es tab lished in side the pack age
such as high CO2 and low ox y gen which helps in
main tain ing the qual ity and in creasing the shelf life
(Hardenburg, 6 and Zora et al, 15). Hence the
pres ent in ves ti ga tion was planned to study the
ef fect of poly meric films on the stor age life and

qual ity of pear fruits un der super mar ket

con di tion i.e. at 20±1°C tem per a ture.

MA TE RI ALS AND METH ODS

The fruits of pear cv Patharnakh were
har vested at phys i o log i cal ma ture stage. The
bruised and dis eased fruits were sorted out, and
only healthy and uni form sized fruits were se lected
for the study. Three types of pack ag ing films viz
Low den sity poly eth yl ene film (LDPE 25 µ), High
den sity poly eth yl ene film (HDPE 20 µ) and Shrink
film (10 µ) were used for pack ag ing of pear fruits in 
pa per moulded trays (22 cm × 13 cm). Pear fruits
were packed in trays and tightly sealed with
dif fer ent pack ag ing films. There af ter, the packed
fruits as well as con trol (non-packed) fruits were
stored at 20-21°C and 85-90% RH (super-mar ket
con di tions). The ex per i ment con sisted of 4
treat ments and 5 stor age in ter vals and laid out in
com pletely ran dom ized de sign with three
rep li ca tions for each treat ment and each stor age
in ter val. The var i ous physico-chem i cal pa ram e ters
were re corded at weekly in ter val for four weeks.
The phys i o log i cal loss in weight (PLW) af ter each
in ter val of stor age was cal cu lated by sub tract ing
fi nal weight from the ini tial weight of the fruits and
ex pressed in per cent. The fruit firm ness was
mea sured with the help of a pen etrom eter (Model
FT- 327, USA) us ing 8 mm stain less steel probe and 
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ex pressed in terms of kilogram force pres sure (Kg
force). The over all organoleptic rat ing of the fruits
was done by a panel of five judges on the ba sis of
ex ter nal ap pear ance of fruits, tex ture, taste, and
fla vor, mak ing use of a 9-point Hedonic scale
(Amerine et al., 2). The to tal sol u ble sol ids (TSS) of 
the fruit juice were de ter mined us ing a hand
refractometer and ex pressed as per  cent TSS af ter
mak ing the tem per a ture cor rec tion at 20ºC. The
to tal sug ars and titratable acid ity were es ti mated as

per stan dard pro ce dure (AOAC, 4). 

RE SULTS AND DIS CUS SION

The phys i o log i cal loss in weight (PLW) of
fruits, in gen eral, in creased with the ad vance ment
of stor age pe riod rather slowly in the be gin ning but
at a faster pace as the stor age pe riod ad vanced
(Ta ble 1). The shrink film packed fruits re corded
the low est mean PLW (3.50%). The un packed fruits 
(con trol) showed the high est PLW (6.20%). The
PLW of fruits packed in shrink film ranged be tween 
1.20 to 6.30 per  cent from 7 to 28 days of stor age as
com pared to con trol whereas PLW ranged be tween
3.10 to 10.05 per  cent dur ing four weeks of stor age. 
The fruits packed in dif fer ent pack ag ing films
re corded lower weight loss, which is ob vi ous due to 
role of films in check ing rate of tran spi ra tion
/res pi ra tion and main tain ing higher hu mid ity in side 
the wrap pers (Ben Yehoshua, 5). The lower PLW
has been re ported in heat shrink able cryo vac film in 
Nagpur man da rin (Sonkar and Ladaniya, 12). 

It is ev i dent from the data that the fruit
firm ness, in gen eral fol lowed a de clin ing trend
com men su rate with ad vance ment in stor age pe riod
(Ta ble 1). The fruits packed in shrink film
main tained the high est av er age firm ness (5.92 kg
force) closely fol lowed by cling film (6.40 kg
force) and also at all stages of stor age in ter vals. The 
con trol fruits reg is tered the low est mean firm ness
(5.38 kg force). In case of shrink film packed fruits
the de cline in firm ness was grad ual, whereas in
case of con trol fruits, the de cline was found to be
sharp. This re veals that shrink film pack ag ing
de lays the soft en ing pro cess in pear fruits, and
fi nally re tained the de sir able fruits firm ness, which
might be due to re duced tran spi ra tion loss and
res pi ra tion ac tiv ity and thus re tained more tur gid ity 

of the cells as ob served in pome gran ate fruits
(Nanda et al, 9) 

The max i mum sen sory score (Ta ble 1) was
shown by fruits packed in shrink film (7.76). On the 
other hand, con trol fruits reg is tered the min i mum
sen sory score (6.38). The sen sory score of shrink
packed fruits in creased grad u ally up to 21 days and
there af ter de clined, whereas, in con trol fruits, the
sen sory score in creased up to 14 days of stor age
and there af ter de clined at faster pace. The shrink
film packed fruits were rated as very much
de sir able to mod er ately de sir able af ter 3 and 4
weeks of stor age as com pared to con trol which
were found ac cept able up to 2 weeks of stor age.
The de vel op ment of better sen sory score in the
shrink packs could be pos si bly due to cre ation of
fa vour able gas eous at mo sphere un der con ge nial
tem per a ture (Heaton et al, 7). 

The fruits packed in shrink film re corded
max i mum TSS con tent (12.11%). The con trol fruits 
re corded the low est av er age TSS con tent (11.23%).
It was fur ther ob served that in shrink film packed
fruits the TSS con tent in creased slowly and steadily 
up to 21 days (13.25%) and there af ter grad u ally
de clined af ter 28 days stor age (10.95%). On the
other hand, con trol fruits re corded a faster rise in
TSS con tent up to 14 days (13.23%) and there af ter
de clined at a faster rate and re corded 9.15% TSS at
the end of 4 weeks of stor age (Ta ble 2). 

The fruits packed in shrink film (Ta ble 2)
re corded max i mum to tal sugar con tent (8.36%).
The con trol fruits re corded the low est av er age to tal
sugar con tent (7.80%). It was fur ther ob served that
in shrink film packed fruits the to tal sugar con tent
in creased slowly and steadily up to 21 days (9.60%) 
and there af ter grad u ally de clined af ter 28 days
stor age (7.50%). On the other hand, con trol fruits
re corded a faster rise in to tal sugar con tent up to 14
days (9.50%) and there af ter de clined at a faster rate
and re corded 6.00% to tal sugar at the end of 4
weeks of stor age. The de layed in crease in TSS and
to tal sug ars over a lon ger pe riod of time in shrink
wrapped pear fruits might be at trib uted to de lay in
eth yl ene pro duc tion and res pi ra tion rate of fruits
(Abeles et al, 1). The in crease in TSS/sug ars dur ing 
stor age may pos si bly be due to break down of starch 
into sug ars, as on com plete hy dro ly sis of starch no
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fur ther in crease in sug ars oc curs and sub se quently a 
de cline in these pa ram e ters is pre dict able as they
along with other or ganic ac ids are pri mary sub strate 
for res pi ra tion (Wills et al., 14). Sim i lar find ings of
in crease in TSS and sug ars of plum fruits dur ing
stor age have been re ported Mahajan et al., (8).

The data re vealed that acid ity of pear fruits
ex pe ri enced a lin ear de cline as the stor age pe riod
ad vanced (Ta ble 2). In shrink film packed fruits the
acid ity ranged from 0.50 to 0.19 per cent, and in
con trol fruits, it ranged from 0.50 to 0.12 per cent
from 7 to 28 days of stor age. The de crease in
titratable ac ids dur ing stor age may be at trib uted to
uti li za tion of or ganic acid in pyruvate
decarboxylation re ac tion occuring dur ing the
rip en ing pro cess of fruits (Pool et al. 10).
Venkatesha and Reddy (13) re ported that acid ity
de creased in guava fruit with in crease in stor age
pe riod, this might be due to the rea son that
poly eth yl ene pack ag ing ar rested the rip en ing
pro cess by check ing tran spi ra tion and res pi ra tion

thereby re tained higher level of acid ity. 

From the pres ent study, it can by con cluded
that pear fruits packed in pa per moulded tray with
shrink can be mar keted for 21 days with highly
ac cept able qual ity at trib utes un der super mar ket
con di tions (20-21ºC and 85-90% RH) .
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