The Pharma Innovation Journal 2022; 11(12): 5457-5461

www. ThePharmaJournal.com AN

The Pharma Innovation

ISSN (E): 2277-7695

ISSN (P): 2349-8242

NAAS Rating: 5.23

TPI 2022; 11(12): 5457-5461
© 2022 TPI
www.thepharmajournal.com
Received: 07-09-2022
Accepted: 05-11-2022

Virkar AM

Ph.D. Scholar, Department of
Horticulture, Mahatma Phule
Krishi Vidyapeeth, Rahuri,
Ahmednagar, Maharashtra,
India

Garande VK

Associate Professor of
Horticulture, (Pomology)
Zonal Agriculture Research
station Ganeshkhind, Pune,
Maharashtra, India

Corresponding Author:

Virkar AM

Ph.D. Scholar, Department of
Horticulture, Mahatma Phule
Krishi Vidyapeeth, Rahuri,
Ahmednagar, Maharashtra,
India

Extension of shelf life of minimally processed of sweet
orange (Citrus sinensis Osbeck) cv. Phule mosambi

Virkar AM and Garande VK

Abstract

An investigation on “Extension of shelf life of minimally processed of sweet orange (Citrus sinensis
Osbeck) cv. Phule Mosambi” was carried out during February 2019 to December 2020 at laboratory of
Postharvest Technology, Department of Horticulture, MPKV, Rahuri, Dist. Ahmednagar. The research
study included two experiments. In the experiment, the design followed was FCRD (Factorial
Completely Randomized Design) with factorial concept with two replications per treatment.

The effect of different chemicals, packaging materials and storage conditions on quality and shelf of
minimally processed sweet orange cv. Phule Mosambi. The experiment was laid out with consisting of
three factors i.e.

Factor A: Chemical treatments (Citric acid-0.5%, 1%, 1.5%, Ascorbic acid- 0.5%, 1%, 1.5%, Chitosan-
0.1%, 0.2%, 0.3% and Untreated control.).

Factor B: Packaging materials (Punnet, PP bags and NSBB).

Factor C: Storage conditions (Ambient temperature and Cold storage at (12+2 °C and 85% RH) laid out
in factorial completely randomized design (FCRD) in two replications with total sixty different treatment
combinations. The minimally processed sweet orange segment were analysed for physio-chemical
parameters at an interval of two days. The data revealed that, the lowest PLW, titratable acidity, total
microbial count were recorded in CoP3S2 i.e. Chitosan 0.3% + NSBB + Cold storage (1242 °C) (9.10%,
0.36%, 0.33 CFU/g, respectively) followed by CoP2S: i.e. Chitosan 0.3% + Poly propylene bags + Cold
storage (9.80%, 0.38%, 0.65 CFU/g, respectively) while the maximum retention of TSS, total sugars,
reducing sugars, non-reducing sugars ascorbic acid, TSS to acidity ratio and organoleptic score for
colour, flavour, taste, appearance, overall acceptability noticed in CoP3S2 (10.23°Brix, 7.12%, 4.47%,
2.65%, 53.66 mg/100g, 28.21, 8.16, 8.34, 8.55, 8.26, 8.22, respectively) at the end of on 5" day of
storage under cold storage conditions (12+2 °C and 85.00% RH). From concluded that sweet orange
segments pre-treated with chitosan @ 0.3% i.e. CoP3S2 packed in Nano-silver based bags with 2% vents
and stored at cold storage (12+2 °C) was found to be the best treatment for extension of shelf life of
minimally processed sweet.
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Introduction

Sweet orange (Citrus sinensis Osbeck.) belongs to family Rutaceae and originated from
Southern China. Sweet orange is considered as most vital fruit crop of citrus group with their
healthful nature multifold nutrition and its medicinal properties have made them so important.
Now in India sweet orange is widely distributed and naturalized in sub-tropical zone. The
market of minimally processed foods has grown rapidly in recent years due to the health
welfares and suitability associated with these foods. Its growth has increased the awareness
regarding microbiological and physiological aspects associated with the quality. The
consumerism tendency depends on multi-factors as nutritional value, simplicity, safety and
convenience. All these characteristics must be considered in minimal processing. Minimally
processed foods have formed the well-established market and engulf the capital investment.
Temperature has a direct relationship with the freshness and metabolic reactions of a
minimally processed product (Brecht, 1996) 2. The life span of MP products is influenced by
temperature. The integrity of the cold chain system from the supplier to the end-user is the
critical component in achieving maximum shelf life, quality and food safety. All minimally
processed products are highly perishable and demonstrate rapid postharvest quality
degradation over time under ambient storage (Shewfelt, 1987) 131, Degradation of quality is
primarily due to respiration and ripening process which eventually resulted in subsequent
tissue senescence as energy stores are depleted, water loss via transpiration, decay and mould
growth and mechanical damage (Marita 1996) (141,
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The use of modified atmosphere packaging will undoubtedly
play a major role in overall preservation for highly perishable
products. The minimally processed fruit market continues to
expand both for the food service and retail markets.

Methodology: Experiment was carried out at Post-harvest
Technology Laboratory, Department of Horticulture, MPKYV,
Rahuri, during 2019-22 consisting of three factors i.e.

Factor A: Chemical treatments (Citric acid- 0.5%, 1%, 1.5%,
Ascorbic acid- 0.5%, 1%, 1.5%, Chitosan-0.1%, 0.2%, 0.3%
and Untreated control.),

Factor B: Packaging materials (Punnet, PP bags and NSBB)
and

Factor C: Storage conditions (Ambient temperature and Cold
storage at (122 °C and 85% RH) laid out in factorial
completely randomized design (FCRD) in two replications
with total sixty different treatment combinations.

Result and Discussion

Physical parameters

Physiological loss in weight (%)

The data presented in Table 4.14 revealed that, PLW (%) of
minimally processed segments in general increased with
advancement of the storage period.Fig.14

Individual effect of different chemicals found significant with
respect to Physiological loss in weight (%). Maximum
increase in Physiological loss in weight (%) were recorded up
to 2™ days in C10 (3.17%) (Untreated control) and lowest in
50 days in C9 Chitosan (5.79%) as a result of chemical
treatments. C3 (7.71%) recorded maximum increase in
Physiological loss in weight (%) followed by (7.57%) C8 and
minimum in Cy (3.81%). On 4" day C3 and C; reported
maximum Physiological loss in weight (%) (7.71%) followed
by (7.08%) at 4" day. On 5" day only segments treated with
C9 (Chitosan 0.3%) could remain in storage with 5.79%
PLW.

Packaging materials resulted significant variation in data with
respect to Physiological loss in weight (%) during storage
except at 2™, 4" and 5% day. Increase in Physiological loss in
weight (%) was maximum in P1 and P, as compare to P3. At
the end of storage life Physiological loss in weight (%)
observed in P2, P1 and P3 was 2.85, 2.54 and 2.05%, 6.45,
5.98 and 5.35, 7.52, 6.57 and 6.28% (2", 4" and 5™ day)
respectively.

Cold storage was found superior as it recorded minimum
increase in PLW. At end of storage (5™ day), segments under
cold storage (S2) recorded 5.80% PLW.

Physiological loss in weight (%) was varied significantly with
different storage conditions. Increase in Physiological loss in
weight (%) was found very fast in S2 than S1. Physiological
loss in weight (%) content of segments found increased from
5.26 to 6.59% within 4™ days at ambient temperature, whereas
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in cold storage Physiological loss in weight (%) decreased
from 00.00 to 5.80% up to the 5™ day.

The interaction between different chemicals and packaging
materials revealed significant variation in Physiological loss
in weight (%). Interaction effect on Physiological loss in
weight (%) could be recorded up to 5" days and only three
(treatments) the segments treated with C9P1, CO9P2 and C9P3
were remained acceptable up to 5™ days.

Among all interactions COP1, C9P2 and C9P3 performed best
at it exhibited maximum extend the shelf life in Physiological
loss in weight (%) throughout the storage period. On 5% three
treatments retained lowest Physiological loss in weight (%)
(5.25, 5.74 and 4.28%).

The data regarding Physiological loss in weight (%) was
varied significantly with interaction effect of chemicals and
storage conditions throughout the storage period. Interaction
effect of chemicals with ambient temperature could be
recorded up to 4™ days due to further loss shelf life. Segments
treated with C3S1 revealed maximum increase in
Physiological loss in weight (%) and recorded higher (9.32%)
Physiological loss in weight (%) at the end of storage life.
Interaction effect of chemicals with cold storage could be
recorded up 5™ days. Interaction C9S2 was found superior as
it recorded highest Physiological loss in weight (%) on 5™ day
(5.27%). Only the segments treated with C9S2 maintained its
acceptability up to 5™ day with 5.27% of Physiological loss in
weight (%).

Two factor interactions between packaging material and
storage conditions revealed significant and non-significant
effect on Physiological loss in weight (%). Segments packed
in different packaging material and stored at ambient storage
revealed faster increase in Physiological loss in weight (%) as
compare to that of the cold storage. P3S, performed best
under both storage conditions which recorded (6.00 to 6.93%)
than other packaging materials.

Three factor interactions effect of chemicals, packaging
materials and storage conditions revealed non-significant
variation in Physiological loss in weight (%) throughout the
storage period. Segments stored in ambient conditions
exhibited faster increase in Physiological loss in weight (%)
than cold storage irrespective of the chemicals and packaging
material. Interaction effect could be recorded up to 4" days
due to further loss of shelf life of segments. Interaction
C1P2S1 found excellent to record maximum increase and
retained higher Physiological loss in weight (%) (11.60%) at
the end of storage. Physiological loss in weight (%) content of
segments stored in cold storage could recorded up to 5™ days.
On 2, 4™ and 5 day C6P3S2 and C9P3S2 (1.47, 2.63 and
4.29%) reported higher Physiological loss in weight (%).
Only the segments treated with same treatment combination
were lasted up to 51" day with (4.29%) of Physiological loss in
weight (%).

Table 1: Effect of different postharvest treatments on PLW (%) of minimal segment cv. Phule mosambi during storage.

Initial days 2 DAS 4 DAS 5 DAS
Treatment | Trial 1 | Trial 2 | Pooled | Trial 1 | Trial 2 | Pooled | Trial 1 | Trial 2 | Pooled | Trial 1 | Trial 2 | Pooled
C1 0.00 0.00 0.00 2.07 2.73 2.40 5.07 9.10 7.08 0.00 0.00 0.00
C2 0.00 0.00 0.00 1.80 2.93 2.37 4,93 8.63 6.78 0.00 0.00 0.00
C3 0.00 0.00 0.00 2.07 2.53 2.30 7.17 8.25 7.71 0.00 0.00 0.00
C4 0.00 0.00 0.00 2.01 2.90 2.46 4.67 5.63 5.15 0.00 0.00 0.00
C5 0.00 0.00 0.00 2.07 3.27 2.67 4,77 8.07 6.42 0.00 0.00 0.00
C6 0.00 0.00 0.00 1.99 2.73 2.36 5.13 8.57 6.85 0.00 0.00 0.00
C7 0.00 0.00 0.00 2.10 2.73 2.42 5.27 6.20 5.73 0.00 0.00 0.00
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cs8 000 | 000 | 000 | 213 | 278 | 246 | 657 | 857 | 757 | 000 | 000 | 0.0
[ 000 | 000 | 000 | 1.65 | 283 | 224 | 359 | 404 | 381 | 535 | 612 | 579
C10 000 | 000 | 000 | 313 | 320 | 347 | 0.00 | 000 | 0.00 | 0.00 | 0.00 | 0.00
SEM) @) | - - - 017 | 017 | 047 | 033 | 060 | 049 | 003 | 003 | 0.03
CD at 1% - - - 0.64 NS NS 124 | 227 | 1.8 | 012 | 011 | 0.1l
P1 000 | 000 | 000 | 215 | 293 | 254 | 509 | 687 | 598 | 614 | 7.00 | 657

P2 000 | 000 | 000 | 2.30 | 341 | 285 | 530 | 7.60 | 645 | 716 | 7.87 | 752

P3 000 | 000 | 000 | 1.86 | 225 | 205 | 420 | 651 | 535 | 576 | 6580 | 6.8
S.E (M) () 009 | 009 | 009 | 018 | 033 | 027 | 002 | 002 | 002
CD at 1% 035 | 035 | 034 | 068 NS NS 0.06 NS 0.06
s1 000 | 000 | 000 | 244 | 261 | 252 | 525 | 7.94 | 659 | 0.00 | 0.00 | 0.00

S2 000 | 000 | 000 | 177 | 312 | 244 | 448 | 605 | 526 | 538 | 623 | 580
S.E (M) () 008 | 008 | 008 | 015 | 027 | 022 | 001 | 00l | 001
CD at 1% 028 | 0.29 NS 056 | 102 | 081 | 003 | 003 | 003
C1P1 000 | 000 | 000 | 210 | 290 | 250 | 7.00 | 620 | 6560 | 0.00 | 0.00 | 0.00
C1P2 000 | 000 | 000 | 220 | 350 | 285 | 450 | 13.60 | 9.05 | 0.00 | 0.00 | 0.00
C1P3 000 | 000 | 000 | 1.90 | 1.80 | 1.85 | 370 | 750 | 560 | 0.00 | 0.00 | 0.00
C2P1 000 | 000 | 000 | 200 | 290 | 245 | 510 | 980 | 7.45 | 0.00 | 0.00 | 0.00
C2P2 000 | 000 | 000 | 1.80 | 380 | 280 | 570 | 860 | 7.15 | 0.00 | 0.00 | 0.00
C2P3 000 | 000 | 000 | 1.60 | 210 | 1.85 | 400 | 750 | 575 | 000 | 0.00 | 0.00
C3P1 000 | 000 | 000 | 210 | 280 | 245 | 7.0 | 881 | 801 | 0.00 | 0.00 | 0.00
C3P2 000 | 000 | 000 | 200 | 260 | 230 | 882 | 864 | 873 | 000 | 0.00 | 0.00
C3P3 000 | 000 | 000 | 210 | 220 | 245 | 550 | 7.30 | 640 | 0.00 | 0.00 | 0.00
C4P1 000 | 000 | 000 | 171 | 311 | 241 | 450 | 650 | 550 | 0.00 | 0.00 | 0.00
C4P2 000 | 000 | 000 | 240 | 289 | 265 | 490 | 550 | 520 | 0.00 | 0.00 | 0.00
C4P3 000 | 000 | 000 | 1.94 | 269 | 231 | 460 | 490 | 475 | 000 | 0.00 | 0.0
C5P1 000 | 000 | 000 | 210 | 310 | 260 | 500 | 7.20 | 610 | 0.00 | 0.00 | 0.00
C5P2 000 | 000 | 000 | 230 | 400 | 315 | 510 | 990 | 7.50 | 0.00 | 0.0 | 0.00
C5P3 000 | 000 | 000 | 1.80 | 270 | 225 | 420 | 710 | 565 | 0.00 | 0.00 | 0.00
C6P1 000 | 000 | 000 | 210 | 290 | 250 | 620 | 1050 | 8.35 | 0.00 | 0.00 | 0.00
C6P2 000 | 000 | 000 | 220 | 370 | 295 | 520 | 890 | 7.05 | 0.00 | 0.00 | 0.00
C6P3 000 | 000 | 000 | 1.67 | 160 | 163 | 400 | 630 | 515 | 000 | 0.00 | 0.0
C7P1 000 | 000 | 000 | 210 | 264 | 237 | 580 | 590 | 585 | 000 | 0.00 | 0.00
C7P2 000 | 000 | 000 | 240 | 337 | 288 | 600 | 710 | 655 | 0.00 | 0.00 | 0.00
C7P3 000 | 000 | 000 | 1.80 | 219 | 200 | 400 | 560 | 480 | 000 | 0.00 | 0.0
C8P1 000 | 000 | 000 | 200 | 264 | 232 | 610 | 940 | 7.75 | 0.00 | 0.00 | 0.00
C8P2 000 | 000 | 000 | 230 | 3.40 | 285 | 880 | 940 | 910 | 0.00 | 000 | 0.00
C8P3 000 | 000 | 000 | 210 | 230 | 220 | 480 | 690 | 585 | 000 | 0.00 | 0.0
C9P1 000 | 000 | 000 | 177 | 279 | 228 | 400 | 439 | 420 | 487 | 563 | 525
C9P2 000 | 000 | 000 | 1.65 | 312 | 239 | 400 | 431 | 416 | 538 | 610 | 574
C9P3 000 | 000 | 000 | 153 | 257 | 205 | 2.78 | 341 | 309 | 3.89 | 467 | 4.28
C10P1 000 | 000 | 000 | 350 | 354 | 352 | 0.00 | 000 | 000 | 000 | 000 | 0.0
C10P2 000 | 000 | 000 | 370 | 374 | 372 | 000 | 000 | 000 | 000 | 0.00 | 0.00
C10P3 000 | 000 | 000 | 220 | 231 | 226 | 000 | 000 | 000 | 000 | 0.00 | 0.0
S.E(m) () 029 | 030 | 029 | 057 | 1.05 | 084 | 005 | 005 | 005
CD at 1% NS NS NS 215 | 393 | 342 | 020 | 049 | 019
C1S1 000 | 000 | 000 | 227 | 247 | 237 | 507 | 1080 | 7.93 | 0.00 | 0.00 | 0.00
C1S2 000 | 000 | 000 | 1.87 | 300 | 243 | 507 | 740 | 623 | 000 | 0.00 | 0.0
C2S1 000 | 000 | 000 | 207 | 160 | 1.83 | 513 | 980 | 747 | 000 | 0.00 | 0.0
C2S2 000 | 000 | 000 | 153 | 427 | 290 | 473 | 747 | 610 | 000 | 0.00 | 0.0
C3s1 000 | 000 | 000 | 240 | 113 | 1.77 | 881 | 984 | 932 | 000 | 000 | 0.0
C3S2 000 | 000 | 000 | 1.73 | 393 | 283 | 553 | 667 | 610 | 0.00 | 0.00 | 0.00
C4S1 000 | 000 | 000 | 233 | 280 | 257 | 553 | 680 | 617 | 000 | 0.00 | 0.00
C4S2 000 | 000 | 000 | 170 | 299 | 2.34 | 380 | 447 | 413 | 000 | 000 | 0.00
C5S1 000 | 000 | 000 | 247 | 333 | 290 | 580 | 947 | 7.63 | 000 | 0.00 | 0.00
C5S2 000 | 000 | 000 | 1.67 | 320 | 243 | 3.73 | 667 | 520 | 000 | 0.00 | 0.00
C6S1 000 | 000 | 000 | 227 | 287 | 257 | 607 | 900 | 7.53 | 0.00 | 0.00 | 0.00
C6S2 000 | 000 | 000 | 171 | 260 | 216 | 420 | 813 | 617 | 0.00 | 0.00 | 0.00
C7S1 000 | 000 | 000 | 247 | 28 | 266 | 560 | 827 | 693 | 000 | 000 | 0.00
C7S2 000 | 000 | 000 | 173 | 262 | 218 | 493 | 413 | 453 | 000 | 0.00 | 0.0
C8s1 000 | 000 | 000 | 247 | 222 | 235 | 647 | 1087 | 867 | 0.00 | 000 | 0.0
C8S2 000 | 000 | 000 | 1.80 | 333 | 257 | 667 | 627 | 647 | 000 | 000 | 0.00
C9S1 000 | 000 | 000 | 1.85 | 307 | 246 | 401 | 454 | 427 | 000 | 0.00 | 0.00
C9S2 000 | 000 | 000 | 146 | 259 | 202 | 318 | 353 | 335 | 511 | 543 | 527
C10S1 000 | 000 | 000 | 380 | 377 | 379 | 000 | 000 | 000 | 000 | 0.00 | 0.00
C10S2 000 | 000 | 000 | 247 | 262 | 254 | 000 | 000 | 000 | 000 | 000 | 0.00
S.E (M) () 024 | 024 | 024 | 047 | 085 | 069 | 004 | 004 | 004
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CDat 1% NS 0.91 0.89 1.76 3.21 2.55 0.17 0.16 0.15
P1S1 0.00 0.00 0.00 2.49 2.66 2.58 5.49 7.95 6.72
P1S2 0.00 0.00 0.00 1.80 3.20 2.50 4.69 5.79 5.24 5.60 6.70 6.15
P2S1 0.00 0.00 0.00 2.66 3.09 2.88 6.08 9.15 7.61
P2S2 0.00 0.00 0.00 1.93 3.73 2.83 4.53 6.04 5.28 6.17 7.70 6.93
P3S1 0.00 0.00 0.00 2.16 2.08 2.12 4.18 6.71 5.45
P3S2 0.00 0.00 0.00 1.57 241 1.99 4.22 6.30 5.26 5.10 6.90 6.00
S.E(m) (¥) 0.13 0.13 0.13 0.26 0.47 0.38 0.03 0.05 0.03
CDat 1% NS NS NS NS NS NS 0.09 NS 0.09

C1P1S1 0.00 0.00 0.00 2.40 1.60 2.00 6.60 5.20 5.90 0.00 0.00 0.00
C1P1S2 0.00 0.00 0.00 1.80 4.20 3.00 7.40 7.20 7.30 0.00 0.00 0.00
C1P2S1 0.00 0.00 0.00 2.20 4.20 3.20 4.40 18.80 11.60 0.00 0.00 0.00
C1P2S2 0.00 0.00 0.00 2.20 2.80 2.50 4.60 8.40 6.50 0.00 0.00 0.00
C1P3S1 0.00 0.00 0.00 2.20 1.60 1.90 4.20 8.40 6.30 0.00 0.00 0.00
C1P3S2 0.00 0.00 0.00 1.60 2.00 1.80 3.20 6.60 4.90 0.00 0.00 0.00
C2P1S1 0.00 0.00 0.00 2.40 1.80 2.10 4.80 11.20 8.00 0.00 0.00 0.00
C2P1S2 0.00 0.00 0.00 1.60 4.00 2.80 5.40 8.40 6.90 0.00 0.00 0.00
C2P2S1 0.00 0.00 0.00 2.20 1.60 1.90 6.60 9.00 7.80 0.00 0.00 0.00
C2P2S2 0.00 0.00 0.00 1.40 6.00 3.70 4.80 8.20 6.50 0.00 0.00 0.00
C2P3S1 0.00 0.00 0.00 1.60 1.40 1.50 4.00 9.20 6.60 0.00 0.00 0.00
C2P3S2 0.00 0.00 0.00 1.60 2.80 2.20 4.00 5.80 4.90 0.00 0.00 0.00
C3P1S1 0.00 0.00 0.00 2.40 1.40 1.90 9.20 10.23 9.71 0.00 0.00 0.00
C3P1S2 0.00 0.00 0.00 1.80 4.20 3.00 5.20 7.40 6.30 0.00 0.00 0.00
C3P2S1 0.00 0.00 0.00 2.20 1.00 1.60 10.84 10.48 10.66 0.00 0.00 0.00
C3P2S2 0.00 0.00 0.00 1.80 4.20 3.00 6.80 6.80 6.80 0.00 0.00 0.00
C3P3S1 0.00 0.00 0.00 2.60 1.00 1.80 6.40 8.80 7.60 0.00 0.00 0.00
C3P3S2 0.00 0.00 0.00 1.60 3.40 2.50 4.60 5.80 5.20 0.00 0.00 0.00
C4P1S1 0.00 0.00 0.00 2.00 2.95 2.47 5.80 8.20 7.00 0.00 0.00 0.00
C4P1S2 0.00 0.00 0.00 141 3.28 2.34 3.20 4.80 4.00 0.00 0.00 0.00
C4P2S1 0.00 0.00 0.00 3.00 2.99 3.00 5.80 6.40 6.10 0.00 0.00 0.00
C4P2S2 0.00 0.00 0.00 1.80 2.79 2.30 4.00 4.60 4.30 0.00 0.00 0.00
C4P3S1 0.00 0.00 0.00 2.00 2.48 2.24 5.00 5.80 5.40 0.00 0.00 0.00
C4P3S52 0.00 0.00 0.00 1.88 2.90 2.39 4.20 4.00 4.10 0.00 0.00 0.00
C5P1S1 0.00 0.00 0.00 2.60 3.40 3.00 5.80 8.40 7.10 0.00 0.00 0.00
C5P1S2 0.00 0.00 0.00 1.60 2.80 2.20 4.20 6.00 5.10 0.00 0.00 0.00
C5P2S1 0.00 0.00 0.00 2.60 3.80 3.20 6.80 11.80 9.30 0.00 0.00 0.00
C5P2582 0.00 0.00 0.00 2.00 4.20 3.10 3.40 8.00 5.70 0.00 0.00 0.00
C5P3S1 0.00 0.00 0.00 2.20 2.80 2.50 4.80 8.20 6.50 0.00 0.00 0.00
C5P3S2 0.00 0.00 0.00 1.40 2.60 2.00 3.60 6.00 4.80 0.00 0.00 0.00
C6P1S1 0.00 0.00 0.00 2.60 3.00 2.80 8.00 10.60 9.30 0.00 0.00 0.00
C6P1S2 0.00 0.00 0.00 1.60 2.80 2.20 4.40 10.40 7.40 0.00 0.00 0.00
C6P2S1 0.00 0.00 0.00 2.40 3.80 3.10 5.80 9.20 7.50 0.00 0.00 0.00
C6P2S52 0.00 0.00 0.00 2.00 3.60 2.80 4.60 8.60 6.60 0.00 0.00 0.00
C6P3S1 0.00 0.00 0.00 1.80 1.80 1.80 4.40 7.20 5.80 0.00 0.00 0.00
C6P3S2 0.00 0.00 0.00 1.53 1.40 1.47 3.60 5.40 4.50 0.00 0.00 0.00
C7P1S1 0.00 0.00 0.00 2.40 3.09 2.74 5.00 7.40 6.20 0.00 0.00 0.00
C7P1S2 0.00 0.00 0.00 1.80 2.20 2.00 6.60 4.40 5.50 0.00 0.00 0.00
C7P2S1 0.00 0.00 0.00 2.80 3.34 3.07 7.20 9.80 8.50 0.00 0.00 0.00
C7P2S2 0.00 0.00 0.00 2.00 3.40 2.70 4.80 4.40 4.60 0.00 0.00 0.00
C7P3S1 0.00 0.00 0.00 2.20 2.12 2.16 4.60 7.60 6.10 0.00 0.00 0.00
C7P3S2 0.00 0.00 0.00 1.40 2.27 1.84 3.40 3.60 3.50 0.00 0.00 0.00
C8P1S1 0.00 0.00 0.00 2.20 2.27 2.24 5.40 13.40 9.40 0.00 0.00 0.00
C8P1S2 0.00 0.00 0.00 1.80 3.00 2.40 6.80 5.40 6.10 0.00 0.00 0.00
C8P2S1 0.00 0.00 0.00 2.60 2.60 2.60 8.80 11.20 10.00 0.00 0.00 0.00
C8P2S2 0.00 0.00 0.00 2.00 4.20 3.10 8.80 7.60 8.20 0.00 0.00 0.00
C8P3S1 0.00 0.00 0.00 2.60 1.80 2.20 5.20 8.00 6.60 0.00 0.00 0.00
C8P3S2 0.00 0.00 0.00 1.60 2.80 2.20 4.40 5.80 5.10 0.00 0.00 0.00
C9P1S1 0.00 0.00 0.00 1.94 2.85 2.39 431 4.89 4.60 0.00 0.00 0.00
C9P1S2 0.00 0.00 0.00 1.60 2.74 2.17 3.70 3.89 3.79 5.79 5.78 5.79
C9P2S1 0.00 0.00 0.00 1.80 3.34 2.57 4.56 4.79 4.67 0.00 0.00 0.00
C9P252 0.00 0.00 0.00 151 291 2.21 3.45 3.84 3.64 5.76 5.70 5.73
C9P3S1 0.00 0.00 0.00 1.80 3.03 241 3.17 3.94 3.56 0.00 0.00 0.00
C9P3S2 0.00 0.00 0.00 1.27 211 1.69 2.38 2.88 2.63 3.78 4.81 4.29
C10P1S1 0.00 0.00 0.00 4.00 4.28 4.14 0.00 0.00 0.00 0.00 0.00 0.00
C10P1S2 0.00 0.00 0.00 3.00 2.80 2.90 0.00 0.00 0.00 0.00 0.00 0.00
C10P2S1 0.00 0.00 0.00 4.80 4.28 4.54 0.00 0.00 0.00 0.00 0.00 0.00
C10P2S2 0.00 0.00 0.00 2.60 3.20 2.90 0.00 0.00 0.00 0.00 0.00 0.00
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C10P3S1 0.00 0.00 0.00 2.60 2.76
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2.68 0.00 0.00 0.00 0.00 0.00 0.00

C10P3S2 0.00 0.00 0.00 1.80 1.87

1.83 0.00 0.00 0.00 0.00 0.00 0.00

S.E(m) (&) 0.41 0.42 0.42 0.81 1.48 1.19 0.11 0.15 0.13
CDat 1% NS 1.57 NS 3.05 5.56 4.41 0.33 0.45 0.39
Cu: Citric acid (0.5%) Ca: Citric acid (1%) Cs: Citric acid (1.5%) Ca: Ascorbic acid (0.5%)
Cs: Ascorbic acid (1%) Ce: Ascorbic acid (1.5%) C7: Chitosan (0.1%) Cs: Chitosan (0.2%)
Co: Chitosan (0.3%) Cio: Control P1: Punnet P2: Polypropylene bag
P3: Nano silver based bag S1: Room temperature S2: Cold storage (12+2)
Conclusion 11. Bhadra S, Chakraborti K, Sen SK. Physico-chemical

From the experiment on effect of different chemicals,
packaging materials and storage conditions on quality and
shelf life of minimally processed sweet orange cv. Phule
mosambi it can be concluded that, chemicals, packaging
material and storage conditions improves the quality and shelf
life of minimally processed segments. The physiological loss
in weight (%), spoilage (%) and titratable acidity (%) contents
were found minimum while juice content (%), wt. of juice (g),
wt. of pomace (g) and overall acceptability were found
maximum in minimally processed sweet orange cv. Phule
Mosambi in the treatment combination of C9P3S2 (Chitosan
0.3% + NSB bag) + Cold storage (12+2 °C and 90% RH) at
the end of storage life. The biochemical constituents such as
TSS, TSS and acidity ratio, total sugars and ascorbic acid
content were found maximum while the lowest total microbial
count noticed in the treatment combination of C9P3S2
(Chitosan 0.3% + NSB bag) + Cold storage (12+2 °C and 90
% RH) at the end of storage life.

The shelf life of minimally processed segment cv. Phule
Mosambi could be extended up to 3 days at ambient
temperature and 5 days at cold storage (12+2 °C and 90 %
RH) when treated with Chitosan @ 0.3% and packed in Nano
silver base bags.
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