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AB STRACT : The aim of the pres ent study was to in ves ti gate the ef fect of wrap ping and
cush ion ing ma te ri als on guava (Psidium guajava L.) fruits dur ing stor age. Fruits were packed in
dif fer ent wrap ping and cush ion ing ma te ri als viz. Tis sue pa per, Cling wrap, Ba nana leaves and
Teak leaves as wrap ping ma te ri als, Neem leaves, Rice straw and Bam boo leaves as cush ion ing
ma te ri als and con trol. All the treat ments were kept at controlled room tem per a ture (25±2°C),
rel a tive hu mid ity (85±5%) in cor ru gated fi bre board (CFB) boxes. The ef fec tive ness of the
treat ments was as sessed in terms of its im pact on fruit ap pear ance, weight loss, to tal sol u ble
sol ids (TSS), titratable acid ity, ascor bic acid con tents and to tal sug ars. It was found that
wrap ping of fruits with cling wrap showed better re sult for most of the pa ram e ters rat ing fol lowed
by wrap ping with teak leaves. In organoleptic rat ings fruits wrapped in teak leaves showed better 
re sult while poor rat ing was re corded in cling wraps.
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 Guava (Psidium guajava L.) is one of the
most im por tant fruit crops of trop i cal and
sub-trop i cal re gions of In dia. It is one of the
com mon est fruits liked by poor and the rich peo ple.

The whole fruit is ed ible along with skin. Due
to high cal o rific value guava fruits have achieved
fame as “Poor man’s Ap ple” in In dia (Singh, 10).
Guava tree are very hardy, long lived/ pro lific
bearer and need com par a tively less at ten tion which
makes its cul ti va tion more re mu ner a tive (Tyagi and 
Patel, 12).  In dia has great po ten tial to pro duce high 
qual ity guava fruits and to ex port them to other
coun tries how ever its mar ket abil ity is still lim ited
to lo cal mar ket. This is due to the del i cate na ture of
fruit, poor han dling prac tices and in ad e quate
stor age fa cil i ties. There fore, proper han dling
tech nique and con trol of the rip en ing pro cess are
cru cial for the better shelf life of guava fruits. Use
of proper pack ag ing ma te rial is a vi tal com po nent
of post har vest man age ment. The ef fi ciency of
dif fer ent wrap ping and cush ion ing ma te ri als var ies
from fruit to fruit. There fore, se lec tion of suit able
pack ag ing ma te rial is of prime im por tance for
better shelf life of fruits. The pres ent in ves ti ga tion
was car ried out on win ter guava fruits to study the

ef fect of var i ous wrap ping and cush ion ing
ma te ri als on shelf life of  guava.

MA TE RI ALS AND METH ODS

Pres ent stud ies were car ried out in Post
Grad u ate Lab o ra tory of De part ment of
Hor ti cul ture, Gobind Ballabh Pant Uni ver sity of
Ag ri cul ture and Tech nol ogy, Pantnagar dur ing
Oc to ber and No vem ber 2010. Fully ma ture fruits of 
guava cv. Pant Prabhat at green col our were
har vested. These fruits were packed in cor ru gated
fi bre board boxes (CFB). Fruits were wrapped in
tis sue pa per, cling wrap, ba nana leaves and teak
leaves. Cush ion ing was done by keep ing the
cush ion ing ma te ri als be tween the two rows of fruits 
in side the CFB boxes. Neem leaves, rice straw and
bam boo leaves were used as cush ion ing ma te ri als
(Fig. 1). Ob ser va tions for all the pa ram e ters were
re corded af ter 4th and 7th day of stor age. Per cent
loss in weight was de ter mined by cal cu lat ing
dif fer ence be tween ini tials weight and weight af ter
stor age and this value is changed into per cent age.
TSS was re corded with the help of hand
refrectometer at room tem per a ture. Acid ity and
ascor bic acid were de ter mined by titrametric
meth ods as de scribed by A.O.A.C. (1) and
Ranganna (7). To tal sugar and pec tin con tent were
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de ter mined by method as de scribed by Rangana
(1986). TSS: ac ids ra tio was cal cu lated by di vid ing
T.S.S. by acid per cent. Organoleptic rat ing was
done by a panel of four judges tak ing into
con sid er ation tex ture, ap pear ance and taste. The
data was ana lysed sta tis ti cally us ing com pletely
ran dom ised de sign (CRD) and crit i cal dif fer ence
(C.D.) was cal cu lated at 5 per cent. The per cent
data were trans formed an gu larly when ever seemed
fit.

RE SULTS AND DIS CUS SION

Per cent loss in weight (PLW) in creased with
in creas ing pe riod of stor age in all the treat ments.
Fruits wrapped in cling wrap showed min i mum
PLW whereas un treated fruits showed max i mum
PLW af ter seven days of stor age. Like wise it was
min i mum when rice straw was used as cush ion ing
ma te rial (Fig. 1). The loss in fruit weight might be
due to the fact that wrap ping ma te ri als are known to 
re tard the rate of res pi ra tion, tran spi ra tion and
main tain ing fruit firm ness. These re sults are in
close con for mity with the find ing of Baviskar et al.
(3) as they re ported max i mum per cent loss in fruit
weight from con trol fruits while poly thene packed
fruits showed min i mum loss in weight of guava
fruits. Pres ent find ing re vealed that the ed ible
qual ity of guava fruits was de creas ing with
increasing stor age pe riod. Pec tin re ten tion was also
higher in cling wrap af ter 7 days of stor age when
neem leaves were used as cush ion ing ma te rial (Fig.
2). The re duc tion in pec tin con tent dur ing stor age
might be due to deg ra da tion of in sol u ble
protopectin by the en zymes such as pec tin methyl
esterase (PME) en zyme and ac tiv ity of en zyme
in creased as rip en ing ad vanced in guava. These
find ings are in ac cor dance with the re sults of
Chaitanya (4) in guava as he re ported min i mum
re ten tion of pec tin from un wrapped fruits.

There was sig nif i cant ef fect of wrap ping and
cush ion ing on TSS (Ta ble 1). Fruit wrapped in
cling wrap showed the re duced rate of in crease in
TSS. This might be mainly due to slow con ver sion
of starch into sug ars. Max i mum in crease in TSS
was ob served in cush ion ing of fruits with Neem

leaves fol lowed by wrap ping of fruits with Teak
leaves. It might be due to quick con ver sion of
starch into sugar. TSS con tent of guava fruits
in creased ini tially up to 4th day of stor age and
de creased` there af ter. In crease in to tal sol u ble
sol ids dur ing stor age may be due to the break down
of com plex poly mers into sim ple sub stances by
hydrolytic en zymes which might be fur ther
me tab o lized dur ing res pi ra tion and thus the level
got de creased dur ing sub se quent stor age. Sharma et 
al. (8) also found sim i lar re sults as they re ported
that news pa per packed fruits of guava cv. Sardar
re corded the max i mum in crease in TSS. Wrap ping
and cush ion ing ma te ri als had no sig nif i cant ef fect
on acid ity (Ta ble 1). Acid ity of the fruits de creased
con tin u ously in stor age at room tem per a ture.
Max i mum acid ity was found when fruits were
har vested. These find ings are in close con for mity
with Agarwal et al. (2) as they re ported that
titratable acid ity de creased with ad vanc ing
ma tu rity. The de crease in acid ity dur ing stor age
might be due to con ver sion of ac ids into salts and
sug ars by the en zymes par tic u larly invertase. 

To tal sug ars con tent of guava fruit in creased
with high rate up to 4th day of stor age and then rate
was de creased there af ter (Ta ble 2). The in crease in
to tal sugar dur ing stor age might be be cause of an
in crease in re duc ing sug ars and non-re duc ing
sug ars re sult ing con ver sion of starch into sim ple
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Fig. 1: Effect of wrapping and cushioning material on
loss in fruit weight.                  



320 Chandra and Kumar

Ta ble 1: Ef fect of dif fer ent wrap ping and cush ion ing ma te ri als on TSS and acid ity in stored guava. 

Treatment TSS Acidity (%)

At harvest After 4
days 

After 7
days 

At harvest After 4
days 

After 7
days 

Wrapping material

Tissue paper 10.66 12.80 12.80 0.210

(2.521)

0.093

(1.740)

0.018

(1.870)

Cling wrap 10.20 11.16 12.20 0.180

(2.460)

0.130

(2.120)

0.114

(1.932)

Banana leaves 13.27 13.26 12.13 0.150

(2.192)

0.091

(1.720)

0.087

(1.660)

Teak leaves 10.63 12,30 13.26 0.210

(2.530)

0.125

(2.011)

0.104

(1.844)

Cushioning material 

Neem leaves 13.13 12.93 14.53 0.180

(2.454)

0.102

(1.820)

0.102

(1.820)

Rice straw 12.93 13.50 13.16 0.190

(2.563)

0.098

(1.772)

0.101

(1.832)

Bamboo leaves 12.26 14.00 13.27 0.170

(2.250)

0.117

(1.950)

0.093

(1.730)

Control 12.67 13.80 12.13 0.150

(2.233)

0.082

(1.640)

0.075

(1.550)

C.D. (P=0.05) 1.79 0.41 0.82 NS NS NS

Note: Val ues in pa ren the ses are an gu larly trans formed.
Ta ble 2: Ef fect of dif fer ent wrap ping and cush ion ing ma te ri als on to tal sugar and TSS: acid ra tio.

Treatment Total Sugar TSS/Acid ratio

At harvest After 4
days

After 7
days

At harvest After 4
days

After 7
days

Wrapping material

Tissue paper 6.42

(14.67)

10.23

(18.56)

12.51

(20.71)

55.61 135.09 116.80

Cling wrap 6.23

(14.66)

12.27

(20.56)

12.65

(20.83)

55.32 91.32 100.78

Banana leaves 6.02

(14.21)

13.39

(21.46)

13.41

(21.48)

91.62 148.05 146.66

Teak leaves 5.90

(14.06)

12.40

(20.62)

13.40

(21.47)

54.94 110.82 117.98

Cushioning material 

Neem leaves 6.56

(14.89)

12.70

(20.88)

12.91

(21.07)

70.89 130.96 127.72

Rice straw 6.03

(14.22)

12.77

(20.94)

13.25

(21.34)

65.04 150.61 115.07

Bamboo leaves 6.17

(14.39)

12.69

(20.85)

13.70

(21.75)

80.63 120.19 131.79

Control 6.97

(15.31)

14.03

(22.00)

14.67

(22.52)

84.08 169.05 159.03

C.D. (P=0.05) 0.18 0.76 1.00 NS NS NS

Note: Values in parentheses are angularly transformed.



sugar and later on re duc tion in rate was due to
uti li za tion of sugar in the pro cess of res pi ra tion.
These re sults are in close con for mity with the
find ings of Parihar and Kumar (6) as they re ported
that to tal sug ars were in creased with the in crease of
stor age pe riod in guava. TSS: acid ra tio was
in creased in fruit dur ing stor age (Ta ble 2). It might
be due to the fact that in crease in TSS was there
dur ing stor age while acid ity de creased (Agarwal et
al., 2). 

Fruits wrapped in cling wrap re tained higher
con tent of ascor bic acid dur ing stor age af ter seven
days of stor age like wise when bam boo leaves used
as cush ion ing ma te rial showed max i mum re ten tion

of ascor bic acid (Ta ble 3). Cling wrap prob a bly
re tard sev eral rip en ing pro cesses and hence the rate
of con ver sion of L-ascor bic acid into dehydro
ascor bic acid is slowed down. The loss in ascor bic
acid con tent of fruit dur ing pro longed stor age is
mainly due to ox i da tion of L-ascor bic acid into
dehydro ascor bic acid by the en zyme ascorbinase.
Gupta and Jawandha (5) and Srivastava et al. (11)
also found de creas ing trend of ascor bic acid dur ing
stor age of peach and guava fruits, respectively. The
organoleptic qual ity was better in wrapped fruits as
com pare to un wrapped con trol fruits ex cept cling
wrapped fruits which showed poor organoleptic
rat ing dur ing stor age (Ta ble 3). Sim i lar re sults were 
also re corded by Siddiqui and Gupta (9) as they
re ported that the organoleptic qual ity was better in
wrapped guava fruits as com pare to un wrapped
con trol fruits ex cept poly thene wrapped fruits
which showed poor organoleptic rat ing through out
the stor age.  

On the ba sis of above re sults, it can be
con cluded that for most of pa ram e ters cling wrap
showed good re sults closely fol lowed by Teak leaf
wrap ping. Fruits wrapped in ba nana leaves showed
growth of fun gus in some fruits. Ef fect of dif fer ent
cush ion ing ma te ri als on phys i cal and chem i cal
pa ram e ters are sat is fac tory up to some ex tent.
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Ta ble 3: Ef fect of dif fer ent wrap ping and cush ion ing ma te ri als on ascor bic acid and organoleptic rat ing.

Treatment Ascorbic Acid Organoleptic rating

At harvest After 4
days 

After 7
days 

At harvest After 4
days 

After 7
days 

Wrapping material

Tissue paper 159.48 48.34 27.75 7.20 6.25 4.70

Cling wrap 164.88 81.05 49.83 7.13 5.84 4.20

Banana leaves 147.24 40.45 23.64 6.95 6.06 4.29

Teak leaves 168.12 45.38 29.04 7.05 6.78 4.45

Cushioning material 

Neem leaves 169.20 36.01 19.46 6.75 6.25 4.04

Rice straw 177.84 38.98 21.39 6.61 5.83 3.49

Bamboo leaves 147.29 45.88 27.15 6.92 5.80 3.67

Control 172.26 27.15 18.04 7.52 6.20 3.69

C.D.(P=0.05) 15.18 15.12 13.06 0.51 0.99 0.37

Fig. 2: Effect of wrapping and cushioning material on
pectin content.                        
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Fruits with out wrap ping and cush ion ing (con trol)
had poor phys i cal and chem i cal prop er ties. In
organoleptic rat ings fruits wrapped in Teak leaves
showed best re sults while poor rat ing was re corded
in Cling wrap ping.

In overall cling wrap was considered as a good 
wrapping material for guava fruits followed by
wrapping with Teak leaves. Among the naturally
available materials Teak leaves showed best results.
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