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Abstract and maximum production in India. Mandarin orange
Present investigation was carried out in i grown in various states of India like Maharashtra,

Department of Horticulture, Rajasthan College &Mab, Haryana, Himachal Pradesh and Rajasthan etc.

Agriculture, Udaipur Nine treatment combinations' '€ high acceptability of mandarin orange among the

consisting three levels of neem leaf extract (0, 10 af|ifus fruits is due to its attractive calafistinctive
20%) and three levels of benzyladenine (0, 50 ajigv0" and their being rich source of vitamin 'C'.
100 ppm) were used for the experimentation. Fres ndarin orange is a seasonal and perishable in nature,
fully mature and uniform fruits were packed in 0.8° 20-30 per cent of total fruits are lost at the post
per cent perforated polyethylene bags after giving tIﬁ%rves.t stag.é'.hls loss is mamly due to microbial and
different neem leaf extract and benzyladenif@'9al infection on the fruité number of post harvest
treatments and stored at room temperafiie stored treatments like waxing fungicidal dip and polyethylene
fruits were examined for the physico-nutritiong|!™ ©t¢- have been used to extend the shelf life of
changes during storage at 9, 18, 27 and 36 da)frUfts' Howevey the environmental consciousness
storageThe results at end of storage period reveal@fiond the scientists and a layman has drawn attention
that the minimum losses of various physico- chemid@fVards increasing the use of chemicals on footistuf
characteristics of orange fruit was under dip treatm@§d their deleteriousfetts on the environment and

of 20 per cent neem leaf extract combined with 188 human beingThere is need to find the suitable
ppm benzyladenine (B,). Under this treatment eco-friendly and minimal risk agents for extending the

2! '

minimum physiological loss in weight (21.64%), fruftorage life of fruits. In view of the above fact that

rotting (16.27%), minimum reduction in diametetthe use of neem leaf extracts and benzyladenine are

(14.81%), minimum decrease (0.695 to 4.466 %) rﬁsidues free and safe_fr_om consumption po_int of vieyv
acidity and ascorbic acid (36.65 to 25.92 mg 100 nfS compared to fungicides or other chemicals. It is
Ljuice) were recordedThe maximum juice contentwe” known_that the use of neem leaf extract and
(39.25%) and highestganoleptic score (6.86 out 01benzyla@emne acts as ant_lsen_escent and arre§t the
10 mark) at end of storage (36 days) was also recorfiigi2Polic break down deterioration caused by various
in the same treatmerithe total soluble solids anoblo-(:hemlcal activities in fruits. Keeping in view the
total sugar content were increased with ﬂﬂ_goresaid facts this experiment was undertaken to
advancement of storage period but minimum incre4S€rVe the ééct of neem |eaf extract and
(10.1% Brix to 12.48 Brix) in total soluble solids andP€nzyladenine on the self-life of mandarin orange.
total sugar content (5.65 to 7.21 per cent) in storBXP€rimental

fruit at the end storage was recorded in 20 per cent Freshly harvested, uniform fruits of orange were
neem leaf extract with 100 ppm benzy|adenirimrchased from the farmer's field and brought to the

treatment. laboratory in the department of Horticulture,
Key words: Organoleptic, ascorbic acid, shelf lifeRajasthan College oigriculture, Udaipur Nine
mandarin orange, total soluble solids treatment combination consisting three levels of neem
| ntroduction leaf extract (0, 10 and 20%) and three levels of benzyl

Mandarin orangeditrusreticulata Blanco) is 2denine (0, 50 and 100 ppm) were used for the

most common among citrus fruits grown in India. fXPeriMentationrhe treated fruits kept at room

occupies nearly 50 per cent of the total citrus arf§inPerature i.e. 16.7to 3iBwith a relative humidity
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of 20-57 per centThe above treatments werdffectiveness of plant leaf extracts in reducing the
replicated thrice having 25 kg fruits in each treatmephysiological loss in weight and prolonging the shelf
Periodical observations with regard to physicéfe of fruits in comparison to control as found in
characteristics (physiological loss in weight, rottingresent study can be corroborated by previous findings
per cent, juice content and reduction in diameter) andvarious fruits, like mango, guava, banana and
chemical characteristics @anoleptic taste, totaltomatd® The benzyladenine reduce senescence, rate
soluble solids, acidityascorbic acid and total sugar)f respiration, and ripening of frut¥ as in present
were recorded on 9, 18, 27 and 36 day of storageudy The maximum retention of juice content
The estimation of physiological loss in weight b§89.25%) and minimum reduction in fruit diameter
periodical weighing of fruits and the deferential weigli14.81%) on 36 days of storage was found with 20
loss was expressed in per cent with respect to storpgecent neem leaf extract and 100 ppm benzyladenine
time and pre treatments. Rotting of fruits was visualiseatment. A possible explanation for minimum
counted out of total fruits and fruit rotting was als@duction in juice content and diameter of fruits under
expressed on percentage balne juice of fruits was this treatment was because of reduced moisture loss
extracted by screw type juice extractowas strained, and maintaining proper shape of fruits. Similar results
weighted and expressed in term of percentage. Rare reported earliért2. From the consumer's point
determination of reduction in diameter it was measureflview, organoleptic taste of fruits is very important
with vernier caliper and ganoleptic evaluation of which determines the marketability of fruits. In the
fruit juice was evaluated by a panel of ten judges usimgesent study result indicate that thg@aoroleptic
Hedonic rating te$bn the basis of sweetness, blergtoring of fruits decreased with advancement of
and aroma.The total soluble solids content of thetorage period. Howevehigher oganoleptic score
fruit juice was determined by using Zeiss Han@.86 out of 10.0 marks) of mandarin fruits was
Refractometer and values corrected t6C20The obtained under the fruits, were treated with 20 per
titrable acidity was determined by using standard b¥nt neem leaf extract and 100 ppm benzyladenine.
10 NaOH in the presence of phenolphthalein indicatBiossible explanation for goodganoleptic taste of
The vitamin C content of the juice was estimated byits under this treatment combination might be due
visual titration method with 2,6- dichlorophenolo no change in quality characters and palatability of
indophinol dye solutioh The sugar in the fruit wasthe fruits, which resulted in minimum physiological
determineéland the results were statistically analyzddss in weight and help in maintain acigitytal soluble
in completed randomized destgn solid and sugars due to the neem leaf extract and
Results and Discussion benzyladenine checking decay losses in fruits that are
It is obvious from the data presentedable 1 caused by metabolic change and fungal infestation.
and 2, that there was the percent physiological los§¥@sults are in line with previous studiesThe
weight and rotting per cent of fruits increase@aximum retention of acidity (0.466%) on 36 days
continuously with advancement of storage peri& Storage was found to be in fruits, treated with 20
irrespective of the treatmentShe increase in Percentneem leaf extractand 100 ppm benzyladenine.
physiological loss in weight and rotting per cent w&€cline in acidity during storage was due to the
found to be very slow in fruits treated with 20 péftilization of acids in respiration process and
cent neem leaf extract and 100 ppm benzyladenin&@8Version in sugar and séitVhereas, fruits treated
compared to control and other treatments. Hence, i neem leaf extract and benzyladenine showed
physiological loss in weight and rotting wa8igher retention of acidity during storagéis could
significantly reduced by neem leaf extract arRf due to the treatment delay in physiological ageing
benzyladenine treatmeffthis may be due to the fac@nd alteration in metabolism, which ultimately resulted
that neem leaf extract check the growth of microblgshigher retention of acidifySimilar results were
that are responsible for rotting and higher metabofiServed previousty > The ascorbic acid (vitamin
rate, which cause loss in weight through transpiratién). content of the fruit during storage reduced with

Bhardwaj, RL, Dhashora, LK and Mukherjee,S 33

(£) 1.Adv.DevRes,Vol-1(1) 2010



&2) Table-Effect of various treatments on the physico-chemical characteristics of orange

f;t Treatments After 9 days of storage 0
g PLW (%) Rotting Juice content  Reductionin Organoleptic TSS fBrix) Acidity (%) Ascorbic acid  Total sugar%
5 (%) (%) diameter %  taste (10) (mg/100 ml juice) (%) =
§ N,B, 14.09 (5.928)  0.00(0.00)  43.47 (47.33) 7.87 (1.88) 8.67 10.80 0.679 27.88 7.72 %
g N,B, 13.38(5.358)  0.00(0.00) 43.74 (47.80) 7.49(1.70) 8.75 10.67 0.680 28.51 7.39 5
S NgB, 13.28(5.278)  0.00(0.00) 43.89 (48.07) 7.23 (1.58) 8.82 10.58 0.681 29.41 6.82 o
N,B, 12.55(4.719)  0.00(0.00) 43.68 (47.66) 6.57 (1.31) 8.79 10.63 0.678 28.84 7.46 §
N,B, 12.47 (4.660)  0.00(0.00) 44.28 (48.75) 6.15(1.15) 8.86 10.51 0.683 29.75 7.10 g.
= N,B, 11.93 (4.272) 0.00 (0.00) 44.50 (49.13) 5.30(0.85) 8.98 10.37 0.684 30.55 652 2
§NZBO 12.12 (4.410) 0.00(0.00) 44.09 (48.41) 4.88(0.73) 8.89 10.53 0.681 29.92 6.87 %U
8. N,B, 10.87 (3.557) 0.00(0.00) 44.80 (49.66) 4.45 (0.60) 9.09 10.40 0.686 31.53 6.49 %
I N,B, 9.91 (2.966) 0.00(0.00) 45.26 (50.46) 4.10 (0.51) 9.10 10.31 0.688 32.27 5.94 §
o SEm+ 0.163 0.00 (0.00) 0.230 0.058 0.070 0.096 0.003 0.498 0.0868
g CDat5%  0.468 0.00 (0.00) 0.670 0.167 0.202 0.270 0.010 1.240 0.24(%
S} After 18 day of storage 2
f‘_’ N,B, 20.63 (12.42) 11.44(3.93) 40.94(42.93) 11.59(4.04) 8.16 11.94 0.615 25.20 7.97 éI
~NB, 19.81(12.42) 10.56(3.36) 41.21(43.42) 11.27(3.82) 8.41 11.80 0.617 25.57 7.66 é
% N,B, 19.41 (1..05) 8.83(2.36) 41.54(43.98) 11.11(3.71) 8.60 11.64 0.618 27.20 7.22 o
§ N,B, 18.48 (10.05)  0.00(0.00)  41.38(43.70) 10.61(3.39) 8.45 11.57 0.612 26.53 767 %
% N,B, 18.06 (9.61) 0.00(0.00)  42.30(45.29) 10.41(3.27) 8.60 11.43 0.622 27.82 7.34 %
— N.B, 17.51 (9.05) 0.00(0.00)  43.08 (46.65) 9.82(2.91) 8.78 11.16 0.629 28.01 707 <
%, N,B, 17.72 (9.26) 0.00 (0.00) 42.87(46.28) 8.79(2.34) 8.59 11.40 0.618 26.97 7.22 S
N,B, 15.67 (7.29) 0.00(0.00) 43.56 (47.49) 8.56(2.22) 8.65 1nn 0.635 28.80 6.88 ‘cgo
N,B, 14.47 (6.24) 0.00(0.00) 43.85(48.00) 8.42(2.15) 8.71 10.99 0.636 28.96 6.65 O
SEm+ 0.245 0.029 0.190 0.070 0.070 0.102 0.003 0.453 0.1035
CDat5%  0.702 0.084 0.595 0.202 0.202 0.300 0.010 1.020 0.329

0 days 0.00 0.00 51.25 0.00 10.00 10.15 0.695 36.65 5.65

N, =0 % neem leaf extract
N, =10 % neem leaf extract
N, =20 % neem leaf extract

0

1

2

¥ Figures in parentheses are arc-sine retransformed value

B, =0 ppm benzyladenine
B, =50 ppm benezyladenine
B, =100 ppm benezyladenine
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N Table-2Effect of various treatments on the physico-chemical characteristics of orange

Treatments After 27 days of storage m
PLW (%) Rotting Juice content  Reductionin Organoleptic TSS Brix) Acidity (%) Ascorbic acid  Total suga@h

(%) (%) diameter % __taste (10) (mg/100 mljuice) (%) 2

N,B, 2492 (17.76)  23.64(16.08)  36.39(35.20) 15.72(7.34) 6.41 13.1 0.505 22.03 8.25 %
N,B, 2454 (17.25)  21.64(13.60)  37.21(36.58) 15.58(7.22) 7.26 13.00 0.506 23.34 8.04 ~
N,B, 23.75(16.22)  21.39(13.30) 37.60(37.22) 15.42(7.07) 7.48 12.83 0.508 23.87 7.64 I%
N,B, 22.98(15.25) 18.21(9.77) 37.86(37.67) 15.09(6.77) 7.32 12.86 0.500 22.57 8.02 =
N,B, 22.08 (14.13) 16.68(8.24) 38.51(38.77) 14.90(6.61) 7.64 12.68 0.51 25.15 765 8
N,B, 21.60(13.56) 14.89(6.60) 39.48(40.43) 14.61(5.99) 7.96 12.28 0.527 25.25 7.40 "3’
N.B, 21.50(13.44) 13.30(5.29) 39.06(39.71) 13.43(5.40) 7.64 12.53 0.506 24.95 7.62 %U
N,B, 20.18 (1..90) 11.17 (3.75) 39.70(40.81) 13.21(5.22) 8.15 12.21 0.535 26.22 734 I
N,B, 20.07 (1..78) 9.43(2.68)  40.20(41.66) 13.17(5.19) 7.81 11.96 0.533 26.82 7.15 %
SEm+ 0.204 0.10 0.146 0.127 0.060 0.12 0.006 0.294 0.094 >
CDat5%  0.540 0.314 0.390 0.365 0.180 0.300 0.018 0.670 0.28D
After 36 day of storage SCE

N,B, 27.32(21.07) 27.25 (20.975) 35.15(33.147) 18.66(10.24) 4.98 13.45 0.426 21.32 851 +
N,B, 26.18 (19.46) 24.95 (17.79) 35.99 (34.544) 18.16(9.72) 5.77 13.40 0.427 22.24 824 2
N,B, 26.04(19.28) 23.85 (16.35) 36.60 (35.555) 17.58(9.12) 6.19 13.34 0.430 23.55 799 &
N,B, 24.81(17.61) 22.57(14.734) 36.80(35.884) 17.12(8.67) 6.04 13.28 0.425 21.99 8.28 %
N,B, 23.98 (16.52) 21.46(13.387) 37.53(37.109) 16.91 (8.46) 6.45 13.10 0.437 24.04 7.98 ;.—:
N,B, 23.27(15.61) 20.01(1L.711) 38.29(38.395) 16.58(8.14) 6.59 12.85 0.459 24.39 7.57 3
N.B, 23.27(15.61)  18.34(9.902) 37.96 (37.837) 16.01 (7.61) 6.52 12.85 0.437 23.46 779 O
N,B, 21.93(13.95) 17.00(8.55) 38.66(39.018) 15.50(7.14) 6.52 12.87 0.464 25.85 7.51 §
N,B, 21.64(13.60)  16.27(7.853) 39.25(40.039) 14.81 (6.54) 6.86 12.48 0.466 25.92 7.21 %
SEm+ 0.163 0.107 0.179 0.106 0.060 0.133 0.008 0.21 0.109 =
CDat5%  0.468 0.308 0.490 0.304 0.170 0.390 0.024 0.605 0.3%)
0 days 0.00 0.00 51.25 0.00 10.00 10.15 0.695 36.65 565 ¢
N, =0 % neem leaf extract B, = 0 ppm benzyladenine ?;_’
N, =10 % neem leaf extract B, =50 ppm benezyladenine g
N, =20 % neem leaf extract B, = 100 ppm benezyladenine 8

@ Figures in parentheses are arc sine retransformed value
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the advancement of storage because it is highly against disease development in banheaiers
sensitive to oxidationThe maximum retention of in Applied Microbiology. 17 : 269-271.
ascorbic acid (25.92 mg per/100 mL fruit juice) witB.  Purohit, CK. 2000 Effect of post harvest

20 per cent neem leaf extract and 100 ppm treatment with plant extract, oil emulsion and
benzyladenine treatment because the neem leaf extract plant growth regulators on shelf life of mango
and benzyladenine also reduces the respiration rate as cv. Langra. M.Sc. Thesis, Department of
well as oxidation in the fruit$!® The total soluble Horticulture, Rajasthan CollegeAdriculture,
solids and sugar content of fruits increased with  Udaipur Rajasthan.

advancement of storage period. But it was obseng&d Wade, NLand BradeyCl. 1971. Efect of
that the fruits treated with 20 per cent neem leaf extract kinetin on respiration, ethylene production and
and 100 ppm benzyladenine have minimum increase ripening of banana fruits slicedwstralian

in total soluble solids (12.4Brix) and total sugars Journal of Biological Sciences, 24:  105-107.
(7.21%) on 36 days of storagkhe increase in total10. Dhillion, BS, Ladania, MS, Bhullar and
soluble solids and sugar content of fruit might be due  Randhawa, JS. 1985.fEft of plant regulators
to same acid being converted into sugars, during on the storage @&nabe-e-shahi grapdsdian
respiration on the other hand the neem leaf extract Journal of Horticulture, 42 (1/2) : 18-24.

and benzyladenine reduced respiration rate and delldy Garg, RC, Ram, HB and Singh, SK. 1976.
ripening. Furtherconversion of polysaccharides into note on the ééct of post-harvest treatment with
monosaccharide could have been reduced in neem leaf IBA and wax emulsion on storage behavior of

extract and benzyladenine treated fruitse present guavaProgressive Horticulture, 8 (2) : 85-88.
findings are also supported by many worked®. Bhomick, BN and/ardhany. 1981 Anti-fungal
previously in mango, tomato and orange fA§it'6-2 activity of some leaf extracts of medicinal plants
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