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AB STRACT: The search for tech niques that ex tend shelf life of guava (Psidium guajava) fruits,
and re duce its postharvest losses is de sir able. The ob jec tive of this work was to eval u ate the
ef fects of con cen tra tions of com pet i tive eth yl ene an tag o nist cal cium salts on con ser va tion of
‘Sardar’ guava fruits. Treat ments con sisted of 0.5%, 1% Cal cium Ni trate, 1%, 2% Cal cium
Chlo ride and 0.5%, 1% Cal cium Sul phate for 12 days fol lowed by stor age at room tem per a ture.
The ap pli ca tion of 1% cal cium chlo ride for 12 days was ef fi cient in de lay ing loss of skin color and
in keep ing fruit firm at room tem per a ture stor age. The cal cium ni trate at 1% con cen tra tion was
ef fi cient in de lay ing skin colour loss only when fruits were stored at 25°C. The ef fect of cal cium
ni trate was quite sig nif i cant on the re duc tion of ac cept abil ity in both the year. The prod uct was

ef fi cient in de lay ing the rip en ing of fruits and the cal cium chlo ride 1% showed the best ef fect.
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Guava is a highly per ish able fruit that shows
in tense met a bolic ac tiv ity. Guava fruit be comes
fully ripe be tween three and five days at room
tem per a ture. Due to such perishability, the con trol
of fruit rip en ing is fun da men tal for in creas ing shelf
life af ter har vest. The main fac tors de pre ci at ing
postharvest qual ity in guava are fast loss of green
color, ex ces sive soft en ing, high rot in ci dence and
loss of tur gid ity. Stor age un der low tem per a tures
has been con sid ered the most ef fi cient method to
main tain qual ity of most fruits due to its ef fects on
re duc ing res pi ra tion rate, tran spi ra tion, eth yl ene
pro duc tion, rip en ing, se nes cence and rot
de vel op ment. In cli mac teric fruits, like most guava
va ri et ies, the re duc tion of tem per a ture de lays the
cli mac teric peak and, con se quently, rip en ing. The
re cent find ing that cal cium salts in ter feres with
eth yl ene link to its bind ing site rep re sents a new
and pow er ful tool for postharvest man age ment of
cli mac teric fruits. It has been dem on strated that the
in hi bi tion of the eth yl ene ac tion de lays rip en ing
and se nes cence in sev eral spe cies of fruits, such as
cus tard ap ple, guava, pa paya, peach, ap ple,
av o cado, ba nana, straw berry and to mato. Pre vi ous
find ing re vealed that post-har vest treat of var i ous
cal cium com pounds and pack ag ing ma te rial have
en hanced their shelf life, reducedment the spoil age

and im proved the fruit qual ity by de lay ing the on set 
of se nes cence dur ing stor age. Keep ing in view the
im por tance on crop, a study was car ried out to
study the ef fect of these com pounds on stor age life
of guava cv. Sardar.

MA TE RI ALS AND METH ODS

Healthy, firm, ma ture and uni form sized fruits
of guava cv. Sardar were pro cured from a
Hor ti cul ture Re search Cen tre, Pattharchata on
De cem ber 2007 and De cem ber 2008. The anal y sis
car ried out at post har vest lab o ra tory of the
De part ment of Hor ti cul ture, Col lege of
Ag ri cul ture, G.B. Pant Uni ver sity of Ag ri cul ture
and Tech nol ogy, Pantnagar. The se lected fruits
were cleaned, dried and treated dip method with
Ca(NO3)2 (0.5% & 1%), CaCl2 (1% & 2%) and
CaSO4 (0.5% & 1%) and sub se quently packed in
news pa per and stored at room tem per a ture
(28-33°C) and 85-90% rel a tive hu mid ity. There
were seven treat ments rep li cated thrice in a
com pletely ran dom ized de sign (CRD). Fruit
sam ples, each com pris ing of 5 fruits, were drawn
from each treat ment at the time of stor age and
sub se quently af ter 0, 3, 6, 9 and 12 days of stor age
for physico-chem i cals anal y sis. The fruits were
eval u ated for pal at abil ity rat ing by a panel of 7
judges on a score card (10 points). Re duc ing sugar,
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nonreducing sugar and pec tin were analysed by
fol low ing stan dard pro ce dures sug gested by
Ranganna (8).

RE SULTS AND DISCUSSION

Data de picted in Ta ble 1 showed that
pack ag ing ma te rial, stor age pe riod, chem i cals and
their in ter ac tion had sig nif i cant ef fect on re duc ing
sugar of fruit dur ing both the years. Max i mum
re duc ing sugar (3.18 % and 3.55 %) was found in
wrapped fruits as com pared to un wrapped fruits
dur ing both the years. With re spect to stor age
pe riod, max i mum re duc ing sugar (3.42%) was
ob tained at 6th day of stor age in first year, whereas,
high est (3.83 per cent) re duc ing sugar was found in
sec ond year at 3rd day of stor age. On the other hand, 
min i mum re duc ing sugar (2.91% and 3.05%) was
found at 12th days of stor age dur ing both the years,
re spec tively. Dif fer ent chem i cals sig nif i cantly
af fected the re duc ing sugar con tent of fruits.
High est re duc ing sugar (3.21% and 3.58%) was
ob tained with cal cium chlo ride (1%) and low est
(3.08% and 3.44%) was found in con trol dur ing
both the years, re spec tively. The pres ent stud ies
in di cated that af ter an ini tial rise, the per cent age of
re duc ing sugar de creased dur ing stor age in am bi ent 
tem per a ture. The ini tial in crease in re duc ing sug ars
might be due to the con ver sion of starch into
re duc ing sugar and later on re duc tion could
pos si bly might be due to uti li za tion of sugar in the
pro cess of res pi ra tion. The per cent age of re duc ing
sugar in creased slowly dur ing stor age pe riod upto
6th day and de clined there af ter. The high est con tent 
of re duc ing sugar was ob tained in the wrapped
fruits kept in pa per box. The in crease in re duc ing
sugar might be due to in creased rate of starch
deg ra da tion by a am y lase ac tiv ity (Hiwale and
Singh, 7). In gen eral, af ter 6th day of stor age,
re duc ing sugar de creased in all the treat ments
in clud ing con trol.

Con ver sion of starch and poly sac cha rides into 
sim ple sugar with the ad vance ment of stor age was
re spon si ble for the in crease of re duc ing sugar and
on ward de cline was due to the uti li za tion of sugar
in evapo-tran spi ra tion and other bio chem i cal

ac tiv i ties. Data pre sented in Ta ble 1 showed that
pack ag ing ma te rial, stor age pe riod and chem i cals
and their in ter ac tion had sig nif i cant ef fect on
non-re duc ing sugar con tent of fruits dur ing both the 
years. Max i mum non-re duc ing sugar was found in
wrapped fruits dur ing both the years. In case of
stor age pe riod, max i mum non-re duc ing sugar
(4.08%) was re corded at 9th day of fruit stor age in
first year, whereas, in sec ond year non-re duc ing
sugar was high est (3.66%) at 6th day of stor age.
Min i mum non-re duc ing sugar (3.61 and 3.53%)
was found at 12th days of stor age dur ing both the
years. With re spect of chem i cals, high est
non-re duc ing sugar (4.06% and 3.67%) was
ob tained in cal cium chlo ride 1% while min i mum
non-re duc ing sugar was found in con trol dur ing
both the years. Per cent age of non-re duc ing sugar of 
guava fruit in creased up to 9th day of stor age at
room tem per a ture. This in crease in sugar in the
be gin ning of stor age is mainly due to the hy dro ly sis 
of starch. These re sults are in line of the re sults
re ported by Biale (2) in mango fruit dur ing stor age.
Fruit treated with cal cium com pound as post
har vest treat ments re tained higher per cent age of
non-re duc ing sugar dur ing stor age. High
per cent age of non-re duc ing sugar was found in
wrapped fruits kept in pa per boxs. The in crease in
the non-re duc ing sugar might be due to the
hy dro ly sis of starch and con ver sion in the pec tin
sub stances from wa ter in sol u ble to wa ter sol u ble
frac tions. These re sults are in ac cor dance with the
find ings of Chahal and Bal (3), Chundawat et al.
(5), Hiwale and Singh (7) and Singh et al. (11).

It is ev i dent from the data pre sented in Ta ble 2
that pack ag ing ma te rial, stor age pe riod and
chem i cals had sig nif i cant ef fect on pec tin con tent
of the fruits in both the years of the in ves ti ga tion. In 
first year, max i mum pec tin con tent was ob tained in
wrapped fruits and min i mum pec tin con tent was
found in un wrapped fruits. Sim i lar trend was
ob served in sec ond year. Stor age pe riod also had
pro nounced ef fect on pec tin con tent of the fruits. It
was found max i mum at the day of har vest (zero
day) and min i mum at 12th day of stor age. Sim i lar
pat tern was ob tained dur ing sec ond year. Pec tin
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Table1: Ef fect of  post har vest treat ments on the re duc ing sugar (%) and non-re duc ing sugar (%) in guava fruits cv.
       Sardar.

Treatments Reducing sugar (%) Non reducing sugar (%)

2007 2008 Pooled 2007 2008 Pooled

Packing  (W)

Unwrapping 3.15 3.47 3.31 3.82 3.63 3.73

Wrapping 3.18 3.55 3.37 3.99 3.65 3.82

C.D. (P=0.05) 0.03 0.033 0.032 0.057 0.051 0.054

Storage days (D)

0 days 3.11 3.67 3.39 3.92 3.55 3.74

3 days 3.28 3.83 3.56 3.83 3.66 3.75

6 days 3.42 3.62 3.52 4.07 3.80 3.94

9 days 3.13 3.38 3.26 4.08 3.66 3.87

12 days 2.91 3.05 2.98 3.61 3.53 3.57

C.D. (P=0.05) 0.047 0.052 0.050 0.090 0.081 0.086

Chemical (T)

Ca(NO3)2 0.5% 3.18 3.49 3.34 3.99 3.64 3.82

Ca(NO3)2 1.0% 3.2 3.53 3.37 4.05 3.66 3.86

CaCl2 1.0% 3.21 3.58 3.40 4.05 3.67 3.86

CaCl2 2.0% 3.18 3.53 3.36 4.02 3.65 3.84

CaSO4 0.5% 3.17 3.5 3.34 4.00 3.64 3.82

CaSO4 1.0% 3.17 3.5 3.34 3.97 3.63 3.80

Control 3.08 3.44 3.26 3.25 3.59 3.42

C.D. (P=0.05) 0.055 0.062 0.059 0.106 0.096 0.101

Ta ble 2: Ef fect of post har vest treat ments on the pec tin (%) and fruit tex ture in guava cv. Sardar.

Treatments Pectin (%) Texture

2007 2008 Pooled 2007 2008 Pooled

Packing (W)

Unwrapping 1.20 1.22 1.21 7.44 7.46 7.45

Wrapping 1.22 1.23 1.22 7.80 7.94 7.87

C.D. (p=0.05) 0.013 0.012 0.013 0 .107 0.076 0.076

Storage days (D)

0 days 1.31 1.32 1.31 8.41 8.44 8.43

3 days 1.27 1.29 1.28 8.09 8.21 8.15

6 days 1.23 1.24 1.24 7.67 7.65 7.66

9 days 1.15 1.18 1.17 7.14 7.59 7.37

12days 1.09 1.09 1.09 6.76 6.75 6.76

C.D. (P=0.05) 0.020 0.019 0.020 0.170 0.121 0.146

Chemical (T)

Ca(NO3)2 0.5% 1.23 1.24 1.23 7.71 7.58 7.64

Ca(NO3)2 1.0% 1.23 1.25 1.24 7.87 8.18 8.02

CaCl2 1.0% 1.25 1.27 1.26 8.18 8.26 8.22

CaCl2 2.0% 1.21 1.23 1.22 7.80 7.65 7.72

CaSO4 0.5% 1.20 1.23 1.21 7.39 7.62 7.51

CaSO4 1.0% 1.19 1.19 1.19 7.28 7.46 7.37

Control 1.19 1.17 1.18 7.10 7.14 7.12

C.D. (P=0.05) 0.024 0.022 0.023 0.201 0.143 0.172



con tent was sig nif i cantly af fected by dif fer ent
chem i cals dur ing both the years. Max i mum pec tin
con tent was found in cal cium chlo ride 1% and
min i mum pec tin con tent was found with con trol
dur ing both the years. A sig nif i cant de crease in
pec tin con tent was ob served with the ad vance ment
of stor age pe riod dur ing both the years. Max i mum
pec tin per cent age was ob served in cal cium chlo ride 
(1%) fol lowed by cal cium ni trate (1%). Fruit
firm ness is closely re lated with the pec tin con tent
of the fruit. Pec tin con tent of the guava fruit
de creased pro gres sively dur ing stor age. 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. These find ing are in line with find ings of
Bhattacharya and Ghosh (1) in ba nana and Seipp
(9) in ap ple fruits. Cal cium chlo ride (1%) main tain
the fruit firm ness by re tard ing break down of pec tin
dur ing stor age, hence the level was higher un der
these treat ments. Higher re ten tion of pec tin
fol low ing cal cium chlo ride (1%) treat ment has
been re ported by Singh (10) in guava fruits. Low est 
pec tin con tent was found in wrapped fruits kept in
pa per boxes dur ing both the years in stor age. It
might be due to the soft ness oc cur ring in fresh fruits 
af ter ma tu rity at the peak of rip en ing which is
gen er ally as so ci ated with fairly nar row ing down of
firm ness. Pec tin methyl esterase (PME) en zyme
ac tiv ity 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. Data pre sented in Ta ble 2
showed that pack ag ing ma te rial, stor age pe riod,
chem i cals and their in ter ac tion had sig nif i cant
ef fect on the tex ture of fruits dur ing both the years.
Min i mum tex ture change was ob tained in wrapped
fruits dur ing both the years. With re spect of stor age
pe ri ods, min i mum tex ture change was ob served at
day of har vest and max i mum tex ture change was
ob tained at 12th day of stor age. Dif fer ent chem i cals
had sig nif i cant ef fect on fruit tex ture. Low est
tex ture change was found in cal cium chlo ride 1%
dur ing both the years. Min i mum tex ture change
dur ing stor age was found with wrapped fruits kept
in pa per box in both the years. The re duc tion in
mois ture in fruits caus ing shrink age, dull ness in
skin and loss of tur gid ity ob served in con trol fruits.
On the other hand wrapped fruits kept in pa per box

main tained tur gid ity, gloss i ness and smooth skin of
fruits. These re sults are in cor rob o ra tion with the
Dhoot et al. (6) in guava.
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