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AB STRACT: Guava cv. Ap ple col our is a com mer cial fruit crop for the grower in In dia but its self
life is poor and its waste causes many eco nomic prob lems. The aim of this study was to im prove
the self life of the fruit by the use of dif fer ent chem i cals com po si tion, Waxol per cent ages and
pack ag ing ma te ri als. There were ten post har vest treat ments—Bavistin (0%), (0.1%) and (2%)
and Wax (0%), (6%) and (8%), and one stor age con di tion i.e (Room tem per a ture). Name of
chem i cal use – Their ef fects were ac cessed by com plete ran dom ized de sign with three
rep li ca tions. The treated fruits of guava were stored at room tem per a ture. There was de crease in 
vi ta min C (mg) and acid ity dur ing stor age pe riod of guava fruit un der room tem per a ture. The
in crease in TSS and  juice pH and phys i o log i cal loss in weight of fruit was noticed in stor age
pe riod ir re spec tive of post har vest treat ment and room tem per a ture. All the treat ments were
found better in re spect of TSS & ascor bic acid con tent over con trol. On the ba sis of re sults
ob tained the treat ment com bi na tion T4 (Waxol 6% + Bavistin 0.2%) proved to be the best in
terms of fruit qual ity and better shelf life at room tem per a ture. 
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Guava (Psidium guajava) is one of the
com mon and ma jor fruit crops of In dia and
con sid ered fourth most im por tant in area and fifth
in pro duc tion. It is rich in vi ta min ‘C’ (300 mg\
100g) and good source of cal cium, phos pho rous,
pentathenic acid, ri bo fla vin, thi a mine and ni a cin. It
is a cli mac teric fruit and highly per ish able in na ture
and should be mar keted im me di ately af ter har vest.
The short post-har vest life of hor ti cul tural crops is
due to their highly per ish able na ture and
phys i o log i cal break down dur ing han dling,
trans port, stor age and these losses are fur ther
en hanced by in fec tion of post har vest dis eases.
Var i ous vi a ble tech nol o gies for im prov ing
shelf-life and stor age of horticultual com mod i ties
have evolved dur ing the post de cades;
antitranspirants, wax coat ing, growth re tar dants
and dif fer ent type of pack ing ma te rials etc. in crease 
the shelf- life of har vested fruits. The tech nol ogy
holds con sid er able prom ise be cause in many cases
it has an edge over the con ven tional meth ods. It
could be ap plied ju di ciously where con ven tional
meth ods are in ad e quate, un eco nom i cal or pose
po ten tial health risks. It can also be used as a
com ple men tary pro cess with many new and

emerg ing tech nol o gies. The pro cess helps in
re duc ing chem i cal bur den on the com mod i ties and
also in creases the pack ag ing pos si bil i ties. But in
spite of these avail able tech niques the per cent age of 
post har vest losses of fruit is still high. There fore,
there has to be a stan dard iza tion of tech niques for
re duc ing these post har vests losses in the pro duce
thereby, main tain ing the qual ity of the prod uct. The 
tech niques should be fea si ble, eco nom i cally vi a ble
and eas ily af ford able to the av er age grow ers. It
should also be fea si ble from the health point of
view of hu man be ings (Hussain et al., 4). All
known meth ods of foods pro cess ing and even
stor ing foods at room tem per a ture for a few hours
af ter har vest ing can lower the con tent of some
nu tri ents, such as vi ta mins (Aradhita et al., 1).

MA TE RI ALS AND METH ODS

The pres ent in ves ti ga tion to en hance shelf life
and qual ity of guava (Psidium guajava) fruit cv.
Ap ple Col our through post har vest ap pli ca tion of
some chem i cals was con ducted at Post Har vest
Lab o ra tory, De part ment of Hor ti cul ture, Allahabad
Ag ri cul tural In sti tute. Allahabad dur ing the year
2008-09. The ex per i ment was laid out in a C.R.D.
with nine treat ments (Ta ble 1) each rep li cated
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thrice, keep ing unit per treat ments. The treated
fruits of guava were stored at room tem per a ture.

Bavistin and waxol were applied on guava
fruits and packed in a polythene bags to extend the
shelf life. Regular observations were taken at 4
days interval on physiological loss in diameter of
fruit, specific gravity, T.S.S., acidity and vitamin C
content.

Ta ble 1: Treat ment com bi na tions.

S.
No.

Symbol Treatment combination

1 T0 Control (Bavistin (0%)+Waxol (0%))

2 T1 Bavistin (0.1%) + Waxol (0%)

3 T2 Bavistin (0.2%) + Waxol (0%)

4 T3 Bavistin (0%) + Waxol (6%)

5 T4 Bavistin (1 %) + Waxol (6%)

6 T5 Bavistin (2%) + Waxol (8%)

7 T6 Bavistin (0.%) + Waxol (6%)

8 T7 Bavistin (0.1%) + Waxol (8%)

9 T8 Bavistin (0.2%) + Waxol (8%)

RESULTS AND DISCUSSION

Di am e ter of fruit (%) :

The re sults (Ta ble 1) re vealed that the ef fect of 
dif fer ent lev els of waxol, and in ter ac tion
(waxol+Bavistin) was sig nif i cant right from 0, 4, 8
and 12 days of stor age. Min i mum phys i o log i cal
loss in di am e ter was re corded with the treat ment
com bi na tion T0 (Bavistin 0.% + Waxol 0%) i.e.
6.60%, 5.90%, 5.65% and 5.20% at 0, 4, 8 and 12
days of stor age, re spec tively fol lowed by T1

(Bavistin 0.1% + Waxol 0%) i.e. 6.63, 6.23, 5.78%
and 5.31%. Max i mum phys i o log i cal loss in
di am e ter was re corded with the treat ment
com bi na tion T5 (Bavistin 0.2% + Waxol 6%)
con firm ing to re sults re corded by Jagdeesh, (5) and
Teaotia et al. (10).

Spe cific grav ity :

It is clear from Ta ble 2 that the ef fect of
dif fer ent lev els of waxol, and in ter ac tion
(waxol+Bavistin) was sig nif i cant right from 0, 4, 8
and 12 days of stor age. Whereas the in ter ac tion of
dif fer ent lev els of Waxol + Bavistin was
non-sig nif i cant at 0, 4, 8 and 12 days of stor age.

Max i mum spe cific grav ity was re corded with the
treat ment com bi na tion T4 (Waxol 6%) + Bavistin
0.1%) i.e. 1.34, 1.15, 1.04 and 1.01 at 0, 4, 8 and 12
days of stor age which was fol lowed by T5 (Waxol
6%) + Bavistin (0.2%) and min i mum spe cific
grav ity was re corded in con trol. Sim i lar re sults
were also re corded by Shanker et al. (6).

To tal sol u ble sol ids (%):

Max i mum to tal sol u ble sol ids (Table 3) was
re corded with the treat ment com bi na tion T4 (Waxol 
6% + Bavistin 0.1%) i.e. 12.49, 11.65, 10.16 and
8.86 at 0, 4, 8 and 12 days of stor age which was
fol lowed by T7 (Waxol 1% + Bavistin 0%) and
min i mum to tal sol u ble sol ids was re corded with
con trol. The re sults are in con so nance with the work 
of Goswami et al. (3) and Singh et al. (7). 

Acid ity % : 

All the treat ments showed sig nif i cant
dif fer ence for acidity content (Table 4) for dif fer ent
in ter val of stor age pe ri ods. Max i mum acid ity
(0.72%) was re corded in un treated (con trol) fruits
fol lowed by other treat ment and min i mum acid ity
(0.12%) was re corded with the treat ment
com bi na tion T4 (waxol  6% + bavistin 0%). This
find ing is sup ported by Chen et al. (2) and Singh et
al. (8).  

Ascor bic acid (Vi ta min C) con tent (mg/100g) :

It is ev i dent from Table 5 that all the
treat ments showed sig nif i cant dif fer ence for
dif fer ent in ter val of stor age pe ri ods. Max i mum
vi ta min C was re corded with the treat ment
com bi na tion T4 (Waxol 6% + Bavistin 0.1%) i.e.
205.17 mg, 199.46, 173.25 and 153.92 mg at 0, 4, 8
and 12 days which was fol lowed by T5 (Waxol 6%)
+ (Bavistin 0.2%) and min i mum vi ta min C con tent
was re corded with the con trol fruits. The find ings
are in sup port of Singh et al. (9) and Ylagan (11).

On the ba sis of re sults ob tained, the treat ment
com bi na tion T4 (Waxol 6% + Bavistin 0.2%)
proved to be the best in terms of fruit qual ity and
better shelf life at room tem per a ture. Since these
find ing are based on one year trial and there fore,
fur ther ex per i ment may be done to sub stan ti ate the
re sults.
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Table 1 : Effect of different levels of bavistin, waxol and their interaction on diameter (cm) of guava fruit cv. Apple
Colour at different days of storage at ambient temperature.

Bavistin (B)
0  Day 4th Day

Waxol (W) Waxol (W)
W0

(0.0%.) 
W1

(6.0%.) 
W2

(8.0%.) 
Mean

(B)
W0

(0.0%.) 
W1

(6.0%.) 
W2

(8.0%.) 
Mean

(B)
B0 (0.0%) 6.60 6.83 6.93 6.79 5.90 6.37 6.43 6.23
B1 (0.1%) 6.63 7.71 7.10 7.15 6.23 6.77 6.58 6.53
B2 (0.2%) 6.67 7.60 7.07 7.11 6.23 6.73 6.57 6.51
Mean (W) 6.63 7.38 7.03 - 6.12 6.62 6.53 -

C.D. (P = 0.05) C.D. (P = 0.05)
Bavistin (B) NS 0.022

Waxol (W) NS 0.022

Interaction (B ´ W) NS 0.038

Bavistin (B) 8th  Day 12th Day
Waxol (W) Waxol (W)

W0

(0.0%.) 
W1

(6.0%.) 
W2

(8.0%.) 
Mean

(B)
W0

(0.0%.) 
W1

(6.0%.) 
W2

(8.0%.) 
Mean

(B)
B0 (0.0%) 6.60 6.83 6.93 6.79 5.90 6.37 6.43 6.23
B0 (0.0%) 5.65 5.99 6.00 5.88 5.20 5.35 5.38 5.31
B1 (0.1%) 5.78 6.35 6.30 6.14 5.31 5.95 5.50 5.59
B2 (0.2%) 5.98 6.30 6.15 6.14 5.35 5.85 5.50 5.57
Mean (W) 5.80 6.21 6.15 - 5.29 5.72 5.46 -

C.D. (P = 0.05)                C.D. (P = 0.05)
Temperature (TE) 0.011 0.040

Time (T) 0.011 0.040

Interaction (TE ´ T) 0.019 0.070

Table 2 : Effect of different levels of bavistin, waxol and their interaction on specific gravity of guava fruit cv. Apple
Colour at different days of storage at ambient temperature.

Bavistin (B)
0  Day 4th Day

Waxol (W) Waxol (W)
W0

(0.0%.)
W1

(6.0%.)
W2

(8.0%.)
Mean

(B)
W0

(0.0%.)
W1

(6.0%.)
W2

(8.0%.)
Mean

(B)
B0 (0.0%) 1.01 1.11 1.12 1.08 5.90 6.37 6.43 6.23
B1 (0.1%) 1.03 1.34 1.16 1.18 6.23 6.77 6.58 6.53
B2 (0.2%) 1.07 1.27 1.13 1.17 6.23 6.73 6.57 6.51
Mean (W) 1.05 1.24 1.13 - 6.12 6.62 6.53 -

C.D. (P = 5%)  C.D. (P = 0.05)
Bavistin (B) NS 0.010

Waxol (W) NS 0.010

Interaction (B ´ W) NS 0.017

Bavistin (B)
8th  Day 12th Day

Waxol (W) Waxol (W)
W0

(0.0%.)
W1

(6.0%.)
W2

(8.0%.)
Mean

(B)
W0

(0.0%.)
W1

(6.0%.)
W2

(8.0%.)
Mean

(B)
B0 (0.0%) 0.81 0.92 0.94 0.89 0.62 0.78 0.82 0.74
B0 (0.0%) 0.86 1.08 0.95 0.96 0.71 1.01 0.90 0.87
B2 (0.2%) 0.88 1.06 0.94 0.96 0.75 0.99 0.89 0.87
Mean (W) 1.05 1.24 1.13 - 0.69 0.92 0.87     - 

C.D. (P = 0.05) C.D. (P = 0.05)
Temperature (TE) 0.009 0.008

Time (T) 0.009 0.008

Interaction (TE ´ T) 0.015 0.013
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Table 3 : Effect of different levels of bavistin, waxol and their interaction on total soluble solids (%) of guava fruit cv.
        Apple Colour at different days of storage at ambient temperature.

Bavistin (B)
0  Day 4th Day

Waxol (W) Waxol (W)
W0

(0.0%.) 
W1

(6.0%.) 
W2

(8.0%.) 
Mean

(B)
W0

(0.0%.) 
W1

(6.0%.) 
W2

(8.0%.) 
Mean

(B)

B0 (0.0%) 10.46 11.77 11.80 11.34 10.02 11.33 11.35 10.90
B1 (0.1%) 11.70 12.49 12.27 12.15 11.31 11.65 11.43 11.46
B2 (0.2%) 11.70 12.49 11.85 12.01 11.32 11.65 11.37 11.45
Mean (W) 11.29 12.25 11.97 - 10.88 11.54 11.38 -

C.D. (P = 0.05)      C.D. (P = 0.05)
Bavistin (B) NS 0.04

Waxol (W) NS 0.04

Interaction (B ´ W) NS 0.06

Bavistin (B) 8th  Day 12th Day
Waxol (W) Waxol (W)

W0

(0.0%.) 
W1

(6.0%.) 
W2

(8.0%.) 
Mean

(B)
W0

(0.0%.) 
W1

(6.0%.) 
W2

(8.0%.) 
Mean

(B)

B0 (0.0%) 8.26 9.76 9.83 9.28 6.70 7.17 7.66 7.18
B1 (0.1%) 9.23 10.16 10.16 9.85 6.95 8.86 8.39 8.07
B2 (0.2%) 9.65 10.16 9.90 9.90 6.95 8.86 8.12 7.98
Mean (W) 9.05 10.03 9.96 - 6.87 8.30 8.06 -

  C.D. (P = 0.05) C.D. (P = 0.05)
Temperature (TE) 0.04 0.07

Time (T) 0.04 0.07

Interaction (TE ´ T) 0.07 0.12

Table 4 : Effect of different levels of bavistin, waxol and their interaction on acidity (%) of guava fruit cv. Apple Colour
    at different days of storage at ambient temperature.

Bavistin (B)
0  Day 4th Day

Waxol (W) Waxol (W)
W0

(0.0%.)
W1

(6.0%.)
W2

(8.0%.)
Mean

(B)
W0

(0.0%.)
W1

(6.0%.)
W2

(8.0%.)
Mean

(B)
B0 (0.0%) 0.89 0.60 0.57 0.69 0.86 0.56 0.53 0.65
B1 (0.1%) 0.80 0.32 0.33 0.48 0.75 0.28 0.29 0.44
B2 (0.2%) 0.75 0.33 0.56 0.55 0.72 0.29 0.52 0.51
Mean (W) 0.81 0.42 0.49 - 0.78 0.38 0.45 -

C.D. (P = 0.05) C.D. (P = 0.05)
Bavistin (B) 0.163 0.007

Waxol (W) 0.163 0.007

Interaction (B ´ W) NS 0.011

Bavistin (B)
8th  Day 12th Day

Waxol (W) Waxol (W)
W0

(0.0%.)
W1

(6.0%.)
W2

(8.0%.)
Mean

(B)
W0

(0.0%.)
W1

(6.0%.)
W2

(8.0%.)
Mean

(B)
B0 (0.0%) 0.91 0.75 0.67 0.78 0.72 0.35 0.26 0.44
B0 (0.0%) 0.82 0.34 0.48 0.55 0.48 0.12 0.24 0.287
B2 (0.2%) 0.81 0.35 0.60 0.59 0.46 0.24 0.26 0.32
Mean (W) 0.85 0.48 0.58 - 0.55 0.24 0.25     - 

C.D. (P = 0.05) C.D. (P = 0.05)
Temperature (TE) 0.008 0.005

Time (T) 0.008 0.005

Interaction (TE ´ T) 0.013 0.009
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Table 5 : Effect of different levels of bavistin, waxol and their interaction on vitamin C content (ascorbic acid mg/100 g
    pulp) of guava fruit cv. Apple Colour at different days of storage at ambient temperature.

Bavistin (B)
0  Day 4th Day

Waxol (W) Waxol (W)
W0

(0.0%.)
W1

(6.0%.)
W2

(8.0%)
Mean

(B)
W0

(0.0%.)
W1

(6.0%.)
W2

(8.0%.)
Mean

(B)
B0 (0.0%) 181.38 191.66 191.80 188.28 176.66 184.49 187.59 182.91
B1 (0.1%) 183.83 205.17 199.68 196.23 178.83 199.46 193.33 190.54
B2 (0.2%) 190.22 200.10 198.27 196.20 183.83 193.75 191.25 189/61
Mean (W) 185.14 198.98 196.58 - 179.77 192.57 190.72 -

C.D. (P = 0.05)       C.D. (P = 0.05)
Bavistin (B) NS 1.81

Waxol (W) NS 1.81

Interaction (B ´ W) NS 3.13

Bavistin (B)
8th  Day 12th Day

Waxol (W) Waxol (W)
W0

(0.0%.) 
W1

(6.0%.)
W2

(8.0%.)
Mean

(B)
W0

(0.0%.) 
W1

(6.0%.) 
W2

(8.0%.) 
Mean

(B)
B0 (0.0%) 146.08 161.69 163.08 156.95 6.70 7.17 7.66 7.18
B1 (0.1%) 153.95 173.25 170.19 1.65.80 6.95 8.86 8.39 8.07
B2 (0.2%) 157.73 171.84 164.26 164.61 6.95 8.86 8.12 7.98
Mean (W) 152.59 168.93 165.84 - 6.87 8.30 8.06 -

C.D. (P=0.05)     C.D. (P = 0.05)    
Temperature (TE) 1.55 1.29

Time (T) 1.55 1.29

Interaction (TE ´ T) 2.69 2.23


