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AB STRACT : The ex per i ment was con ducted at the De part ment of Hor ti cul ture, C.S.A.
Uni ver sity of Ag ri cul ture and Tech nol ogy, Kanpur dur ing the year 2006-07 to find out ef fect of
cal cium ni trate on physico-chem i cal changes and shelf-life of aonla fruit. Com pletely
Ran dom ized De sign (CRD) was se lected with four treat ments of cal cium ni trate (0.5, 1.0 and 1.5
per cent with con trol) and four other treat ments of cultivars (Banarasi, Krishna, Kanchan and
NA-7) and 5 days, 10 days and 15 days of stor age pe riod. Ex per i ments unit was 1 kg fruit in
per fo rated poly thene bags. Fruits were treated and stored on 17 No vem ber, 2006. As re gards
among the treat ments tried as post-har vest dip at 1.0 per cent cal cium ni trate treat ment proved
most ef fec tive in re spect to in crease physico-chem i cal qual i ties and shelf-life of aonla fruits. The
1.0 per cent cal cium ni trate treated fruits sig nif i cantly re duced the phys i o log i cal loss in weight,
patho log i cal loss, ex hib ited better qual ity on ac count of its fa vour able ef fect on to tal sol u ble
sol ids, to tal sugar and in re tain ing more ascor bic acid and acid ity thereby ren der ing them
ac cept able upto pe riod of 15 days. Dif fer ent cultivars could keep well up to 5 days with ‘Ex cel lent’ 
rat ing, 10 days with ‘Good’ rat ing while only NA-7 and Krishna with ‘Fair’ rat ing upto 15 days.

Keywords :   Aonla, cal cium ni trate, cultivars, self-life, qual ity.

Aonla be longs to the fam ily Euphorbiaceae. It
is called by sev eral names in dif fer ent parts of
coun try e.g., amalaki, amal, amali and ambala etc.
Its cul ti va tion is since im me mo rial time in In dia.
Aonla has be come an im por tant fruit (Chadha, 1). It 
is more pop u lar in Uttar Pradesh, where it is largely
cul ti vated in the dis trict of Pratapgarh, Azamgarh,
Varanasi and Jaunpur (Bajpai and Shukla, 2). At
pres ent, in pro duc tion aonla ranks next to mango in
U.P., Pratapgarh has been de clared as aonla fruit
belt and Agri-ex port zone (Prasad and Singh, 14).

The fruit is cap su lar with fleshy exocarp and it 
has very high nu tri tive and me dic i nal qual i ties.
Chopra and Nagask (6) pointed out that fer mented
li quor of fruit is used in dys pep sia and cough. It is
rich est source of Vi ta min ‘C’ and also con tains fair
amount of min er als and or ganic com pounds.

Dur ing stor age losses are fruit weight, de cay
and nu tri tional qual ity. The patho log i cal losses in
fruits start soon af ter the har vest ing which re quires
sys tem atic study on shelf-life and stor age sta bil ity
of aonla fruits. A wide vari a tion in physico-

chem i cal com po si tion has been re corded in
dif fer ent cultivars of aonla (Pathak et al., 13).
Cal cium plays an im por tant role in main tain ing the

qual ity of fruit (Huber, 8).

MA TE RI ALS AND METH ODS 

The ex per i ment was car ried out to find out
ef fect of cal cium ni trate on physico-chem i cal
changes and shelf-life of aonla fruit at the
De part ment of Hor ti cul ture, C.S.A. Uni ver sity of
Ag ri cul ture and Tech nol ogy, Kanpur dur ing the
year 2006-07. There were 16 treat ments
com bi na tions, 4 treat ment of cal cium ni trate as
0.5%, 1.0%, 1.5% with con trol and 4 treat ments of
cultivars i.e. Banarasi, Krishna, Kanchan and
NA-7. Du ra tion of stor age pe riod was 5, 10 and 15
days and unit was 1 kg fruits/bag with three
rep li ca tions in Com pletely Ran dom ized De sign
(CRD). The fruit sam ples were stored 16 × 3 = 48
un der each stor age pe riod and an a lyzed af ter 5, 10
and 15 days. Cal cium ni trate was dis solved in the
dis tilled wa ter and physico-chem i cal com po si tion
of fresh fruit was re corded im me di ately af ter
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har vest. The fruits of each cultivar were di vided in four
equal groups. Three groups of each cultivar dipped
sep a rately in 0.5, 1.0 and 1.5 per cent cal cium ni trate
so lu tion and one group of each cultivar dipped in wa ter
for 30 min utes. Each group was kept in per fo rated bags
af ter sur face dry ing as per  treat ments and stored un der

am bi ent con di tions. 

Phys i o log i cal loss in weight un der each treat ment
was cal cu lated af ter cer tain stor age pe riod. The
patho log i cal loss was cal cu lated on weight ba sis. To tal
sol u ble sol ids con tent was re corded with the help of
hand refractometer. Sam ple was taken from each
treat ment and drop of juice was placed on the glass of
refractometer and val ues were cor rected to 20°C with
the help of tem per a ture cor rec tion chart (AOAC, 1).
Acid ity was es ti mated in terms of malic acid ti trated
against NaOH so lu tion us ing phenolphthalein as an
in di ca tor. The ascor bic acid con tent was cal cu lated as
mg/100 g of pulp by the method of AOAC (1).  To tal
sugar con tent was es ti mated with the help of ‘Fehling
so lu tion method’. Organaleptic eval u a tion was made by 
the panel of four judges on the ba sis of var i ous qual ity
at trib ute viz., ap pear ance of fruits, taste, fla vour and
aroma, col our and tex ture and rat ing marks were
al lot ted out of 100. Mark score was 0-40 ‘poor rat ing’,
41-60 ‘fair’, 61-80 ‘good’ and 81-100 ‘ex cel lent’.

RE SULTS AND DIS CUS SION

The re sult ob tained in pres ent in ves ti ga tion re veal
that dif fer ent post har vest cal cium ni trate treat ments on
aonla fruit in flu enced var i ous pa ram e ters (Ta ble 1). The 
phys i o log i cal loss in weight is an im por tant pa ram e ter
in main tain ing the fresh ness of the fruit (Kumar et al.,
10). The phys i o log i cal loss in weight per cent of fruits
in creased with the prog ress of stor age. The min i mum
per cent phys i o log i cal loss in weight was re corded in
1.0% Ca (NO3)2 af ter 5 days (5.02%), 10 days (7.29%)
and 15 days (15.37%) fol lowed by 1.5% Ca (NO3)2,
whereas max i mum was un der con trol. Among the
cultivars, max i mum phys i o log i cal loss in weight was
found in Banarasi (20.66%) and min i mum in NA-7
(14.39%) af ter 15 days of stor age. All the cultivars
ex hib ited lower phys i o log i cal loss when treated with
cal cium ni trate (1.0%) as com pared to un treated ones.

How ever the de gree of loss in creased with the
prog ress of stor age. Faust (7) re ported that the
high est weight loss of un treated fruits is due to
in creased stor age break down as so ci ated with
higher re spi ra tory rate as com pared to cal cium
ni trate treated fruits. The pres ent ob ser va tions
are sup ported by Nath et al. (12) and Singh

(18). 

The patho log i cal loss (%) of fruit was
sig nif i cantly lower in 1.0% Ca (NO3)2 treated
fruits as com pared to re main ing treat ments
af ter dif fer ent stor age pe ri ods. The higher
patho log i cal loss was re corded in con trol
(17.09%) and it was low est in 1.0% Ca (NO3)2

treat ment (2.55%). Among cultivars, the
min i mum patho log i cal loss was found in NA-7
af ter dif fer ent stor age pe riod while max i mum
was found in Banarasi (18.84%) af ter 15 days
of stor age. Spoil age was mainly due to blue
mould as re ported by Singh and Kumar (19)
and spoil age of fruits dur ing stor age by blue

mould in aonla re ported by Setty (16).

The ascor bic acid con tent in aonla fruits
de creased un der all the treat ments with
ad vance ment of stor age pe riod. The higher
con tent of ascor bic acid was ob served in 1.0%
Ca (NO3)2 (516.45 mg/100 g pulp) af ter 5 days
of stor age, while the low est (419.40 mg/100 g)
was in con trol af ter 15 days of ob ser va tion. As
re gards the cultivar, the max i mum ascor bic
acid con tent was re corded in Banarasi, whereas
min i mum was in Krishna af ter differnet stor age 
pe riod. The re sults are sup ported by Kumar et
al. (9) and Singh et al. (20).

The to tal sol u ble sol ids con tent ex hib ited
in creas ing trend in all the cultivars un der
dif fer ent treat ments with the prog ress of
stor age pe riod. The to tal sol u ble sol ids con tent
was re corded max i mum in 1.0% Ca (NO3)2

(13.20°Brix), Whereas, min i mum was in
con trol (11.55°Brix). Among the cultivars,
max i mum to tal sol u ble sol ids was found in
Banarasi, while min i mum was re corded in
NA-7 af ter dif fer ent stor age pe ri ods. The
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high est to tal sol u ble sol ids (14.96°Brix) con tent
was re corded un der treat ment com bi na tion of
Banarasi and 1.0% Ca (NO3)2 af ter 15 days of
stor age. The re sult is in close prox im ity with
find ings of Kumar et al. (10) and Roychaudhary et
al. (15).

The to tal sugar con tent in aonla fruit in creased 
dur ing stor age (Ta ble 1). The max i mum to tal sugar
con tent (8.49%) was re corded in Banarasi af ter 15
days of stor age, while min i mum was found in NA-7 
(5.46). Among the treat ments max i mum to tal sugar
con tent (7.5%) was no ticed in 1.0% Ca (NO3)2. As
re gards the in ter ac tion ef fect, it was max i mum
(8.92%) un der treat ment of com bi na tion of V1T2

af ter 15 days of stor age. The in creased con ver sion
of starch into sugar due to ac ti va tion of hydrolytic
en zymes by cal cium could be re spon si ble for
in creases in sugar con tent (Chahal and Bal, 5; Saba
et al., 16). Kumar et al. (10) also re ported that aonla 
fruits treated with Ca (NO3)2 showed max i mum
sugar level.

The acid ity con tent in per cent de creased in all 
the cultivars un der dif fer ent treat ments with an
in crease in stor age pe riod. The max i mum acid ity
(2.04%) was ob served in 1.0% Ca (NO3)2 af ter 5
days of stor age, whereas min i mum was re corded in
con trol (1.58%). Among the cultivars, high est
acid ity con tent was found in Banarasi (2.46%) af ter 
5 days of stor age and min i mum (1.53%) in NA-7
af ter 15 days of stor age. The acid ity de crease in
aonla fruit may be due to uti li za tion of or ganic acid
in res pi ra tion. Jha et al. (9) also re ported that the
acid ity of mango fruits de creased with the
ad vance ment of stor age pe riod due to con ver sion of 
ac ids into salt and sug ars by en zymes. With re gard
dip ping 1.0% Ca (NO3)2 re tained the max i mum
level of acid ity in aonla fruit (Upadhyay and Dixit,

21). 

The max i mum organoleptic rat ings were
ob served un der the treat ment of 1.0% Ca (Na3)2 and 
fruits were found “ex cel lent and good” af ter 5 days
and 10 days, re spec tively. Among the cultivars,
NA-7 re corded max i mum organoleptic value
fol lowed by Krishna, Kanchan and Banarasi. It may 

be as sumed that higher rate of losses in weight
dur ing stor age might have been due to raised
en ergy re quire ment dur ing stor age. The re sults are
sup ported by Bhalerao et al. (3) and Mir et al. (11).

On the basis of findings achieved in the
present investigation it may be concluded that
among the treatments tried as post-harvest dip,
1.0% Ca (NO3)2, treatment proved most effective
with respect to physico-chemical qualities and
shelf-life of aonla fruits. The calcium nitrate 1.0%
treated fruits significantly reduced the physio-
logical loss in weight, pathological loss exhibited
higher organoleptic rating with longer shelf-life.
Besides, the fruits also exhibited better in quality
on account of its favourable effect on total soluble
solids, total sugar and in retaining more ascorbic
acid and acidity, thereby rendering them acceptable
upto period of 15 days. Different cultivars could be
keep well up to 5 days with “Excellent” rating, 10
days with “Good” rating while only NA-7 and
Krishna with “Fair” rating upto 15 days.
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