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Abstract

Aonla is non-cli i i i i
climacteric fruit and each year a considerable proportion of aonla fruits are lost through spoilage

mainly ‘JI“‘-' to ”_“-’”' ’:‘“'-'“Y techniques of storage. Proper storage extends the period of availability of aonla by arresting the
metabol o deterioration caused by fungal and microbial activities. In recent years. techniques which are commercially cheaper
and |'|:c|.u|ru I'llﬂlt,'l:lcl‘g}f have been developed 1o retain post-harvest quality of fruits and vegetables for longer period. Proper
packaging of fruits and vegetables play a decisive role in reducing the post-harvest losses. keeping the above facts in view.
present investigation entitled “Post-harvest effect ol packaging material, neem leaf extract and fumisation on colour, texture,
shriveling and rotting, of Aonla (Emblica officinalis)” was undertaken. The physiological loss in colour, texture, shriveling
and rotting of “Chakaiya™ cultivar of aonla fruit was significantly aflected by packaging materials, neem leaf extracts and
dipheny fumigation and their combinations throughout the storage period up to 21" days.

Key words: Adonla, post harvest, packaging materials, neem leaf extracts, diphenvl fumigation.

proved packaging materials and plant extracts has been
found to be quite ellective and economical, However, litile
or no research has been done 1o extend post-harvest shell
life of aonla using these techniques. Proper packaging ol
fruits and vegetables play a decisive role in reducing the
post-harvest losses. A bright possibility, therelore, exist
for adoption or use of commercially cheaper techniques to
extend shelf life of aonla under Rajasthan conditions. With
the above facts in view, present investigation entitled
“Post-harvest effect of packaging material, neem leal ex-
tract and fumigation on colour, texture, shriveling and rot-

Introduction

Commercial cultivation of aonla is becoming iIT!'
portant and its production is increasing rapidly in
Rajasthan. The high acceptability of aonla fruit is due to
their high medicinal values and the fact that they are rich
souree of vitamin *C*. Aonla is non-climacteric fruit and
cach year a considerable proportion of aonla fruits are lost
through spoilage mainly due to their faulty techniques of
storage. Under ordinary room temperature conditions :m_nln
fruits are liable 1o be spoiled quickly by fuicrabial H0f M

zal infection, Thus, the problem of post-harvest spoilage ting of Anola (Emblica officinalis)” was undertaken.

of fruits is a challenge to the scientists of the country.

Dealers and consumers of aonla incur great economic losses Material and methods

due to improper storage conditions. Proper storage extends Eresh and. ully rige Fults of aonla oo lt{vdr
the period of availability of aonla by arresting the meta- ~Chakaiya™ were obtained from the orchard of aonla grow-
bolic deterioration caused by fungal and microbial activi- ers. village Dabok district Udaipur and brought to the labo-
ties. In recent vears. techniques which are commereially ratory for the purpose ol‘experin:lcnl- FarLtar Ak SRS
¢heaper and require no energy have been dﬂ-elnpedrlﬂ IrUltsewe e g iscarted, Bhe SEtBl oLt edariariiass
retain post-harvest quality of fruits and vegetables for used for extending shelf-life of aonla are given below:

. coe the use ol im-
longer period. Amony these techniques. the use
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(A)  Packaging material
Symbols
{f[] Gunny bag (Control)
IJ
{t;l] Corrugated paper boxes
FI|
{c) Bamboo baskel
P,

(B) Neem leaf'extract:
{a) Mo neem leal extract
NI,'I
(] Mewem lealextract 10%
N| :
{c) MNeem leal extract 20%
N,

(C) Fumigation:
(a) No fumigation
F.'I
(Lﬁ Dipheny | (1 )
Fl

Detaik of reatment combination:

Inclian Journ

.f]'.'r f)fA rr'd' H{}i'ﬁ'—L‘ﬂl’IH“rE’ ?ﬂﬁl?, li’.}!r. 3 ff)_' 2 ?—32

randomly taken from each replication and llhe marks wey,
Allotted according to the category at the time of Storagy
Colour of the fruits was observed by panel of four judpes
by visual method i.e., greenish, greenish yellow, yellowigh,
yélluw with white strips and dull green elc. Shrivlelingﬁr
[ruits was observed by visual method and giving Marks
out of 10 points.

Shrivelling Marks (Range)

Mo shriveling 10,00
Very low shriveling 9.99-7.5

S.Mo.

]

2

3 Low shriveling 749-5.00
4

5

Medium shriveling 4.99-2.50

High shriveling Less than 2.5

Rotten fruits were usually counted out of tota)
fruits at an interval of 7", 14™ and 21* day of storage and
rotting was expressed on percentage basis. The experi-
ment was laid out in a factorial completely randomized de-
sign (CRD). There were three replications. The analysis of

Treatment combinations Symbols
Gunny bag without neem leaf extract and dipheny | fumigation (control) PONOFO
Gunny bag + Dipheny | fumigation (1g) ' PONOF]
Gunny bag + Dipheny | fumigation PON 1F0)
Gunny bag + Neem leaf extract (10%) + Diphenyl {lu) PON IF1
Gunny bag + Dipheny | fumigation (20%) PON2FO
Gunny bag + Neem leaf extract (20%) + Dipheny| (1g) PON2FI
Corrugated paper box PINOFO
Corrugated paper box + Dipheny | fumigation (1g) PINOE]
Corrugated paper box + Neem leaf extract (10%) PIN | FO
Corrugated paper box + Neem leaf extract (10%) + Diphenyl (l1g) PINIFI
Corrugated paper box + Neem leaf extract (20%) PIN2FQ
Corrugated paper box + Neem leaf extract (20% )+ Dipheny] (1g) PIN2F]
Bamboo basket ' FjNaFU
Bamboo basket + Diphenyl fumigation (1g) P’-’N(}FI
Bamboo basket + Neem leaf extract (10%) PEH‘N' I FO
Bamboo basket + Neem leaf extract (10%)+ Dipheny | (1g) 1:.27‘\‘ | F]
Bamboo basket + Neem I-:uij extract (20%) P2N2F0
Bamboo basket + Neem leal extract (20%) + Diphenyl ( 1g) P2N2F)

Standard plant extract solution was prepared as per
the method developed by Parimelazhagan and Fransis
(1999). In case of dipheny| {diphcnylmninc} g was dis-
solved in Sml acetone and the bloating papers were dipped
in the solution and air dried. The dipheny | treated bloating
papers were used for lining in the corrugated paper box
and bamboo baskets. The treated fruits were stored at am-
bient room temperature (17 1o 20°C) and subjected 1o vari-
ous physico-chemical observations as per detail given. The
texture of the aonla fruit was Jjudged by the thumb and najl
(thumb and finger) method, For this purpose fruits were
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variance technique of Cochran and Cox (1950) was used to
determine significance/non-significance among data of the
resulls,

Result and discussion

Culnu_r: The data presented in Table 1 indicate that the
colour of fruit was significantly affected by packaging
material, neem leaf extract and dipheny | fumigation treat-
ments during the entire period of storage. The maximum
value of colour were recorded inP (5.41)and P, (5.4) treat-

ments which were almost at par as compared to the mini- ‘
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mum in P, (3.30) at the end of the 21" days of storave.
similarly. combined application of packaging materials. neem
leaf extracts and dipheny | fumigation helped in the reten-
rion of attractive light vellowish green colour of fruits. This
can be seen from the fact that the maximum hish colour
value (5.43) was recorded in P N and PINI F{]‘Irrealment
as azainst the minimum value (Table 2). It implies that the
cifect of combined application of PN F, and PN F, isal-
most at par with individual treatments of packaging mate-
rial and neem leaf extracts. Thus. it is clear from the present
results that aenla fruits of “Chakaiya™ cultivar packed in
corrugated paper boxes/bamboo basket) and treated 10%
neem leaf extract retained natural yellowish green colour
for 21° days during storage.

Retardation in physiological change by treatments
with plant extracts during storage has been reported by
Babu and Reddy (1986). Perhaps biochemical changes in
colour are slowed down by these treatments thereby re-
sulting in retention of usual fruit colour during storase. In
the present investigation, plant extracts i.e., neem leaf ex-
tract was found to afTect the colour retention of fruit, dur-
ing storage. Neem leaf extract might have helped indirectly
in slowing down the process of change in colour. In other

" words, those compounds which are responsible for dete-

rioration in fruit colour might have been reduced by plant
exiracts. Packaging materials were found to affect fruit
colour, might have been reduced by plant extracts. Packag-
ing materials were found to affect fruit colour. A possible
reason for this could be that packaging materials form a
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cover over the fruits leading 10 reduction in oxygen con-
centration. As a result, the respiration in fruits may be slow
down due to which the degeneration of colour in treated
fruit is reduced. Packaging material prevents the fruits from

the direct sun rays which may also results in less fading of
colour,

Texture: The texture of the fruit was significantly affected
by packaging material, neem leaf extract and dipheny | fu-
migation treatments during the entire period of storage
(Table 1). The maximum texture value was recorded in P,
(3.44),N, and N, (each2.10)and F (2.70) treatment 21 day
of storage as compared to minimum in P, (1.22). N_(2.69)
and F,(2.69). The combined application of packaging ma-
terial, neem leaf extract and dipheny | fumigation signifi-
cantly affected fruit texture during storage (Table 2). This
is evident from the fact that maximum texture value (3.45)
was recorded when combined application of bamboo bas-
ket +20% neem leal extract with or without diphenyl
|{F'_‘f'«~l:F'I~ P2N2F0) was applied. [t implies that the effect of
combined application (P,N.F,. P,N,F ) was almost at par
with the individual treatment of packaging material, neem
leafexracts and dipheny 1 fumigation. Thus, it is clear from
the present result that Chakaiya aonla fruits packed in bam-
boo/corrugated paper boxes with or without 20% neem
leaf extract can retain natural texture of fruits for 21+ days
during storage. Retardation in physiological changes by
treatments with plant extracts during storage has been re-
ported by several researchers (Khanna. and Chandra, 1989,

5

Table 1. Effect of packaging material, neem leaf extract and dipehny | fumigation on reduction in fruit colour

and texture, -

T reatme nis

Colour® loss (%)

Texture loss (%)

Storage days Storage days

Packaging material 7 14 21 7 14 21
[ 8.02 5.28 3.30 3.47 342 1.22
P 8,73 7.43 541 8.72 622 3.43
P, 8.73 743 540 860 622 3.44
SEm 0.009 0.014 0.019 0.007 0.007 0.008
CD at 5% 0.026 0.039 0.057 0.021 0.022 0.024
Meem LeafExracts

N 8.49 6.61 443 6.95 5.28 2.69
N, 8.50 6.76 4.84 6.96 529 2.70
M B.50 6.76 4.83 6.96 539 27
SEm 0.007 0.014 0019 0.007 0.007 0.008
CD at 5% NS 0.039 0.057 NS NS NS
Fumigation

Fu 8.49 6.66 4.57 6.96 528 2.69
Fy 8.50 6.76 4.83 6.96 5.29 2.70
SEmz 0.007 0.011 0016 0.006 0.006 0.007
CD at §% NS 0.032  0.047 NS NS NS

Initial Colour Value = 10

*Values derived from 0-10 point scale.
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Table 2. Effect ofcombined application of p
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[ X
ackaging material, neem leaf e
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rract and fumigation on

reduction in [ruit colour and texture. — — Texture loss(%) — ———

Treatments Colour Loss (%) Storagedays

Storagre days & 7 14 i
7 v g 3.46 3.42 1.2]
PoNaF, 24,0 453 e 347 342 0
PN, 2-‘;.[ 5-43 i J.‘ '? 3143 |23
LS 24, | 543 3.71 Jj—,r - s
AL 2. 543 3.71 3.47 3.43 1.22
bl 5k |[ 543 1.71 3.47 3.43 |.22
- 24, ; : -
PN, F, s S 5.43 8.71 3.51 3.43
PaNaFy e : 8.72 6.22 3.43
PN,F 26.2 7.43 5.40 . e B
PINIF, 26.2 743 ;jg _ gg; s .

P\N,F 26.2 743 5. T2 .22 :

P:Nlﬁl, 26.2 743 5.40 8.71 6%;; 3_43
P.N,F, 26.2 7.43 5.40 8.68 i 3.44
PNy Fy 26.2 743 5.40 8.68 6.; 3.44
P.NoF, 26.2 743 540 8.68 6.; 3.44
P.N,F, 26.2 743 5.40 8.68 6.21 _}44
PN, F, 26.2 7.43 540 8.71 6.22 3.44
P.M.F, 26.2 - 743 540 8.71 6.21 3,45
P.N.F 26.2 743 540 8.71 6.23 3.45
SEmz 0.022 0.033 0.049 0.018 0.019 0.021
CD at 5% NS 0.096 0.140 NS NS NS

Infial Colour Value = 10
* Values derived from 0-10 point scale.

Purohit. 2000 and Rameshwar 2000),

Shrivelling: Shrivelling of fruits is also directly related to
the moisture loss and thus affects the physical appear-

ance. Shriveling of fruits was significantly affected as 3 -

result of packaging material, neem leat'extract and dipheny|
fumisation treatment from 0-21* day of storage (Table 3).
The mean minimum shriveling value was found in fruits
packed in bamboo basket at various slorage intervals, The
treatments with bamboo basket packaging had significant ly
less shriveling as compared 1o P, (control). It is clear that
alter 147 days of storage bamboo basket packaging was.
more effective in retarding the shrivel ing of aonla, followed
by neem lealextracts L 0% and 20%, respectively. Very high
shriveling was found in I*, packaging material (3. | 3yand in
combined treatment only value was (| 28B)in PN, (Table
4). Shrivelling of aonlka increased with the advancemeny of
storage days. Very low shriveling was observeg an the 7
day ol storage us against the medjum shriveling which
occurred at the end ol 217 days of storage, Sharma, ef of .
(1991 reported that shriveling was reduced by HDP[: bag
and dipheny1 fumigation in okra during storage and thys
supports to some extent the present findings. |y s likely
that moisture escapes through the cell wal| during slorage
by the process of evapo-transpiration and shriveling of

fruits occurs. Furthermore, at room temperature, respira-
tion rate of aonla fruits is very high hence betier results in
terms of low shriveling with bamboo baskets and neem leal

exlract treatments may be attributed to their effectiveness
In reducing PLVY.

Rotting: Rotting of fryis was significantly affected as a
result of packaging material, neen leafextract and diphenyl
fumigation treatments from 0.2+ days of storage(Table 3).
#'“0"5 the effects of individual treatments, minimum rot-
1INg was recorded with bamboo basket packaging material
(28.80%) followed by 20% neem leafextracts as compared
to the maximum rotting (39.53%4) in control. When main
treatmems Were combined together. the rotting of fruits
was lurther redyced. Only 28.36 per cent rotting was re-
corded at bambog basket 20% neem leaf extract+! &
dlnllmnﬂ fumigation treatment followed by 28.45 per cenl
|']mtrmg. at cnrrllgated paper box + 20% neem leafextract+!
;,:.jgljpl'fﬂ}'l fumigation, Ireatment as compared to control
5 ,;;jLJ[ﬁ;E ;; ;he‘::n.d of 2] * days of storage (Table 4). Chopra
plant axtractsﬂp?inﬂd (e therapeutic use of a number ur
metabolism 5 Zn suggesled that plant extracts alter the
sporulatian g nd Phsiology of fruits. Moreover, o
is also imw:ilm'l;I SPore germination of rot causing fungus
ed by the plan extracts, (Bhowmick and
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Treatments iveling of fruit.
S Storage days Rotting

Packaging £ 14 21
material 7 14 2
Pa 7.87 544 T3
P, 7.87 728 599 5 H1(1L50) 24.09(1666)  31.11(26.70)
P, 787 713 preld 4.23(0.54) 21.62(13.58) 29.30(23.95)
SEme 0.008 0020 oo edD 214033 2s0321)
CD a 5% NS 0.058  0og 0074 g o
Neem Leaf ’ 0.171 0.087
Extracts

! N
IT:.J g ?g igf 3.58 5.28(0.86) 23.76{16.24) 50.96(26.46)
i i e 5.30 4.67(0.66) 22.20(14.23) 29.38(24.70)

: el — 3.30 4.54(0.63) 21.18(13.60) 28.88(23.23)
BN = 0.020  0.098 0.004 0.038 0.030
CD at 3% 0.023 0.058 0.282 0.074 0.111 0.087
Fumigzation _ '
Fo 7.87 6.57 431 9.67(2.82) 23.40(15.68) 30.65(25.19)
F 7.87 6.79 5,15 0.00(0.00} - 21.36(1326) 28.83(23.24)
SEms 0.006 0.016 0.080 0,003 0.03] 0.024
CD at 5% NS 0.047 0.230 0071 0.070 0.071

Initial Colouwr Value =10
*Values derived from 0-10 point scale.

Table 4. Effect of combined application of packaging material, neem leaf extract and fumigation on rotting

Treatments Shrivelling® Rotting
Storage days Storage days
7 14 21 7 14 21
PaNyFy 6.16 3.72 1.28 13.56(5.50)  33.49(30.28)  39.53(40.52)
PoNgF, 6.16 572 2.63 0.00(0.00) 22.05(14.09) 29.62(24.43)
PuN,F, 8.73 5.80 3.72 10.77(3.49) 23.84(16.34) J0.87(31.07)
PN, g 73 5.80 177 0.00(0.00) 21.53(13.46) 28.93(23.00)
PaN,F, 8.73 5.80 3.72 8.16(2.02) 22.10(14.15) 29.19(23.80)
PuN-F, %13 5.80 3.72 0.00(0.00) 21.53(13.46) 28.52(22.80)
PINGF, 6.16 6.00 }.25 8.15(2.02) 22.38(14.50) 20.73(24.60)
P\NGF, 6.16 6.00 6.00 0.00(0.00) 21.55(13.49) 28.99(23.49)
PN, F, g 73 703 6.13 8.14(2.01) 22.61(14.78) 29.73124.60)
BN ¢ 73 793 6.13 0.00(0.00) 21.64(13.60) 29.41{24.12)
PyNGE, 8 73 7.93 6.13 9.12(2.51) 21.21(13.10) 29.53(24.30)
PNGE, ¢ 73 793 5:13 0.00(0.00) 20.35(12.10) 28.45(29.70)
PaNyE, 8.73 6.13 4.42 9.69(2.43) 21.55(13.49) 20.40(24.00)
PaNgF, 8.73 6.13 5.93 0.00(0.00) 21.35 28.47
PINLF. 8 73 703 6.06 9.12(2.51) 21.89(13.90) 28.63(22.94)
PoN,F, R 73 293 6.06 0.00(0.00) 21.69(13.66) 28.72(23.10)
PiNsF, 8.73 793 6.06 9.98(3.00) 21.53 29.24
P,N,F, R 73 7.93 6.06 0.00(0.00) 20.35(12.10)  28.36(22.48)
SEm+ 0.020  0.049 0.241 0.011 0.094 0.074
CD at 5% NS 0.143 0.692 0.034 0.271 0.213

Initial Colour Value = 10 )
Values derived from 0-10 point scale. ,
Figures in parentheses are retransformed values.
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Vandhae, TOR 1L Pilactiveness of packaging materials in re-
g the retting and protonging the shelf lite of truits in
Srmparien e PONOED eatment as found in the present
standy can be certoborated Byoahe findings of other re-
sdanehers (Sharma, of ol 199 1), From the present result it
1 choar that 20%e reem lealextract seems 1o be effective for
e by | tenigation in reducing rotting ol (raits, Singh,
et al, (1993 also reported that dipheny | 0,30 g/box is el-
feetive i raducing the decay loss of aonla fruits cv,
Chakaiya The present findings are also supported by the
sl obtamad by several another researchers who have
also found reduction in the loss of frait by rotting by
Sipdemy T tumigation Singh, ot ol L1993 and Sharma, ef af.,
12
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