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AB STRACT: For com bat ing the glut at peak har vest it is im per a tive to im prove the stor age life of 
aonla fruit. The ob ject of the pres ent study was to eval u ate the ef fect of pack ag ing and stor age
en vi ron ment at am bi ent tem per a ture as well as un der re frig er a tion for con ser va tion of aonla
fruits cv.NA-7. The treat ment com prised thermocol bowls, per fo rated poly thene bags, card board, 
wooden boxes, per fo rated plas tic crates, earthen pots, gunny bags, re frig er a tor and con trol.
Stor age un der re frig er a tor was found most ef fec tive in re tain ing rel a tively su pe rior skin col our,
min i miz ing PLW and patho log i cal losses and conserving Vi ta min ‘C’ and acid ity con tents in aonla 
fruits. Re duc tion was no ticed in the metabolital sta tus i.e. TSS and sug ars when com pared with
the stor age un der rest of the pack ag ing and en vi ron men tal  con di tions ob vi ously due to mois ture
loss at am bi ent tem per a ture. The higher spoilage occurred mainly due to black mould.
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Aonla is very im por tant fruit in trop i cal and
sub trop i cal re gions of In dia. It has a high
adapt abil ity to ex treme cli ma tic con di tions and salt
tol er ance. The unique char ac ter is tics has made it
the choice tree for waste land which spreads into
thou sand of hect ares. It is also an im por tant
in gre di ent of Triphla, Chawanprash,  Amritkalash,
Netutrale etc. Fruits are com monly used for
pre serve, pickle, candy, jelly, dried chips etc and
rich est source of vi ta min ‘C’. Dalal et al. (4)
pointed out that fer mented li quor pre pared from
fruits is used in dys pep sia and cough.  With a lit tle
care aonla tree gives a good crop and af ter har vest
there is a glut in the mar ket and se ri ous losses occur 
if the fruits are stored.

Losses in fruit weight, de cay and nu tri tional
qual ity dur ing stor age are some ma jor hur dles of
aonla in dus try. Be sides, patho log i cal losses in fruits 
start af ter har vest ing and spoil age mainly oc cur due 
to moulds (Setty, 9). There fore, a sys tem atic study
on shelf life and stor age sta bil ity of aonla fruits
become imperative.

MA TE RI ALS AND METH ODS

Healthy, firm, ma ture and uni form fruits of
aonla cv NA-7  were pro cured from the
Hor ti cul ture Gar den of Col lege of Hor ti cul ture,
Chandra Shekhar Azad Uni ver sity of Ag ri cul ture
and Tech nol ogy, Kanpur  on De cem ber 8, 2012.
Physico-chem i cal anal y sis was car ried out at the
Post Har vest Lab o ra tory of Fruit Sci ence. Se lected
fruits were cleaned re mov ing dust and sur face

mois ture and stored un der dif fer ent pack ag ing and
stor age con di tions. Thus, there were 9 treat ments
viz., thermocol bowls, per fo rated plas tic crates,
card board, wooden boxes, per fo rated poly thene
bags, earthen pots, gunny bags, re frig er a tor and
con trol. The trial was con ducted in a complete
Randomized Block Design replicating thrice.

Out of 2 kg fruits un der each treat ment, 5
fruits were drawn from each treat ment on the time
of stor age and sub se quently at 1,2,3 and 4 week
in ter val for physio-chem i cal ex am i na tion. The
fruits were eval u ated for PLW, TSS, re duc ing
sugar, ascor bic acid, acid ity con tents and
patho log i cal losses. TSS was re corded with the
help of a hand refractometer and sug ars were
es ti mated as per Ranganna (8) and acid ity and
ascor bic acid as per AOAC (1).

RE SULTS AND DIS CUS SION

Data de picted in Ta ble 1 clearly in di cated that
stor age en vi ron ments had sig nif i cant ef fect on
PLW, re duc ing and non re duc ing sugar, acid ity,
ascor bic acid, TSS con tents and patho log i cal losses 
in aonla fruits dur ing stor age. Fruit weight un der
re frig er a tor was less af fected and ex pressed 32.76 g 
weight of in di vid ual fruit against 33.12 g re corded
for fresh ones. Four weeks af ter stor age re frig er a tor 
showed 1.05% loss fol lowed by stor age un der
gunny begs (2.14%) and per fo rated plas tic crates
(2.29%). Stor age un der thermocol bowls ex hib ited
the max i mum PLW (7.40%). Phys i o log i cal loss in
aonla fruits stored un der dif fer ent pack ing and
en vi ron men tal con di tion grad u ally in creased 2
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weeks af ter stor age and prior to it there was
prac ti cally no loss in this re spect. Loss in PLW may
be at trib uted to the shrink age of fruit due to
mois ture loss ow ing to res pi ra tion and evap o ra tion
par tic u larly at am bi ent tem per a ture. Sim i lar

ob ser va tions have been re ported by Chandra et al.
(3) and Kumar et al. (5) in guava.  The nor mal
change in fruits can not be stopped dur ing stor age
and fruit de te ri o rate un til loss in qual ity is
per cep ti ble. Dalal et al. (4) considered 10% weight
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Ta ble 1 : Phys i o log i cal and patho log i cal losses dur ing stor age of aonla cv. NA-7.

Weeks
after

storage

Control Ther
mocol 
bowls

Perforated 
polythene

bags

Card
board

Wooden 
boxes

Perfora-
ted plastic 

crafts

Earth
en

Pots

Gunn
y

bags

Refrig
erator

CD
(P=

0.05)
Physiological loss of weight (%)

2 3.62 4.68 1.20 1.70 1.50 1.08 3.92 0.99 0.51 0.029
3 4.07 5.74 2.53 3.17 2.95 2.17 4.53 1.75 0.78
4 5.40 7.40 3.25 4.04 3.32 2.29 7.39 2.14 1.08

TSS content (0Brix)
2 6.58 6.85 6.43 6.60 6.50 6.35 6.80 6.20 6.10 0.031
3 7.13 7.60 6.68 6.95 6.80 6.55 7.50 6.35 6.20
4 7.53 8.00 6.83 7.45 7.00 6.70 7.80 6.55 6.30

Reducing sugar (%)
2 0.22 0.26 0.15 0.20 0.17 0.06 0.24 0.03 0..01 0.018
3 0.67 0.71 0.30 0.50 0.35 0.17 0.69 0.08 0.03
4 1.03 1.05 0.43 0.81 0.61 0.28 1.04 0.15 0.05

Non- reducing sugar (%)
2 0.16 0.25 0.06 0.13 0.07 0.02 0.20 0.01 0.01 0.020
3 0.23 0.32 0.12 0.22 0.15 0.05 0.27 0.03 0.02
4 0.4 0.47 0.17 0.29 0.23 0.10 0.45 0.05 0.03

Ascorbic acid (mg/100 mg)
2 517.2 500.2 540.5 530.4 539.7 518.9 515.7 523.7 538.1 1.282
3 505.4 480.7 520.5 515.4 529.5 515.5 495.6 520.0 534.8
4 480.4 470.1 505.5 490.9 500.3 510.3 482.3 515.4 530.2

Acidity content (%)
2 1.47 1.46 1.47 1.47 1.48 1.48 1.47 1.49 1.49 0.167
3 1.45 1.43 1.46 1.45 1.46 1.47 1.45 1.48 1.49
4 1.43 1.41 1.45 1.43 1.44 1.46 1.42 1.47 1.48

Pathological losses (%)
2 2.35 7.10 0.0 3.15 2.47 0.0 2.90 0.0 0.0 0.043
3 5.71 9.81 3.52 4.28 3.42 2.35 6.35 2.15 1.20
4 12.25 13.10 5.35 6.25 5.90 5.15 12.71 3.40 2.15

Ta ble 2: Ef fect of stor age con di tions on the patho log i cal losses and in fes ta tion due to dif fer ent fun gus
on aonla cv. NA-7 at sub se quent stages of stor age.

Treatment Fruits spoiled (%) Extent of loss due to
2

WAS

3

WAS

4

WAS

Penicilium 
inlandicum

(%)

Aspergillus 
niger (%)

Glomerella 
cingulata

(%)
Control 2.35 5.71 12.25 8.57 2.45 1.23

Thermocol bowls 7.10 9.81 13.10 8.78 2.62 1.7

Perforated Polythene bags - 3.52 5.35 3.64 1.35 0.37

Card board 3.15 4.28 6.25 5.31 0.56 0.38

Wooden boxes with rice straw 2.47 3.42 5.90 4.72 0.71 0.47

Perforated plastic crates - 2.35 5.15 4.48 0.41 0.26

Earthen pots 2.90 6.35 12.71 11.18 0.89 0.64

Gunny bags - 2.15 3.40 2.79 0.34 0.27

Refrigerator - 1.20 2.15 1.72 0.28 0.15

 CD  (P=0.05)                  0.043
*WAS–Weeks after storage.
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loss as a parameter for economic storage life of
fruits.

In the pres ent in ves ti ga tion, there was no any
change in the TSS con tent of aonla fruits
ir re spec tive of the treat ments upto first week of
stor age but there af ter grad ual change oc curred.
Stor age un der thermocol bowls max i mized the TSS 
con tent show ing 8.00 Brix against 6.100B noted in
fresh fruits. There was, thus, a to tal in crease of
1.900B at the ex piry of the in ves ti ga tion. Other
stor age con di tions i.e., earthen pots and con trol also 
en hanced the met a bolic ac tiv i ties caus ing in crease
to the tune of 1.70 and 1.500B. These vari a tions are
ob vi ously due to rel a tively greater loss in the
mois ture con tent. Stor age un der re frig er a tor,
how ever, did not be ing con sid er able vari a tion
show ing an in crease of 0.300Brix. Grad ual in crease
in TSS in the pres ent stud ies might be as cribed to
slow PLW. How ever, the im prove ment in
metabolital sta tus dur ing stor age may be at trib uted
to con ver sion of starch and poly sac cha rides into
sol u ble sugar. The find ings are in ac cor dance with
the re ports of Kumar et al. (5) in guava and Neeraj
et al. (7) in aonla.

Ascor bic acid as well as acid ity con tents of
aonla fruit de te ri o rated grad u ally with ad vanc ing
pe riod of stor age. The max i mum de crease re corded
un der thermocol bowls, earthen pots and con trol.
These re duc tions might be as so ci ated with the
con ver sion of or ganic ac ids into sugar and their
de riv a tives and their uti li za tion in res pi ra tion which 
usu ally hap pen with high res pi ra tion rate of fruits.
Sim i larly the de crease in ascor bic acid may be
at trib uted to the ox i da tion of Vi ta min ‘C’ dur ing
stor age. The loss in ascor bic acid has also been
re ported by Singh et al. (10) in anola and Attri and
Singh (2) in guava.

Patho log i cal losses in the pres ent stud ies were
ob served from the sec ond week of stor age un der
some of the ma te ri als af ter 3 weeks of stor age,
how ever, fun gal in fes ta tion were no ticed un der all
the treat ments (Ta ble 2). It in creased fur ther with
vary ing de gree of in fes ta tion un der all the pack ing
and stor age en vi ron ments at the  fi nal ob ser va tion
i.e. 4 weeks af ter stor age. Thermocol bowls,
earthen pots and con trol ex pressed the poor
storability show ing greater se ver ity of in fes ta tion,
whereas, min i mum patho log i cal loss to the tune of

2.15% oc curred un der re frig er a tion fol lowed by
gunny bags (3.40%). When the exten of
patho log i cal losses were ex am ined, it was due to
Penicillium-islandicam, Aspergillus niger and
Glomerella cingulata and the ex tent of dam age due
to these fun gus ranged from 1.7-8.78%,
0.28-2.62% and 0.15-1.7%, re spec tively. Thus the
spoil age was mainly due to black mould
(Penicillium-islandicam) fol lowed by Black mould
Aspergillus niger and Glomerella cingulata. The
find ings of the pres ent in ves ti ga tion are in
agree ment with the re ports of Neeraj et al. (7) and
Meena et al. (6) in aonla. 
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