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ABSTRACT

Post-harvest biochemical changes occurring in fruits of three commercial varieties of pear
(Patharnakh, Kashmirinakh and Baggugosha) stored under zero energy cool chamber
(ZECC) (23.2+3°C and RH 90-95%) and at normal room temperature (32+4°C and RH 70-
75%) conditions were assessed in the post-harvest Laboratory of the Department of
Horticulture at CCS HAU, Hisar. Quality of fruits packed in polyethylene (PE 0.01 and
0.05 mm thickness) bags of individual fruit packing (IFP) and 1.0 kg capacity and
corrugated fiber board (CFB) boxes was examined on alternate day basis up to 10" day of
storage. Irrespective of packaging treatments, a continuous decrease in acidity and ascorbic
acid contents of fruits was noticed with the passage of storage time, whereas TSS and
sugar contents rose gradually with the advancement of storage period. Lower TSS (11.6%)
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Article Info was recorded in Patharnakh fruits packed in PE 0.05 mm of IFP at zero energy chamber

(ZEC) storage and maximum (13.9%) was showed by Kashmirinakh under control
Accepted: condition. Maximum titrable acidity (0.46%) measured in Patharnakh stored at ZEC and
17 July 2017 having individual fruit packs in PE 0.01mm was at par with PE 0.05mm of IFP, while
Available Online: fruits of Kashmirinakh under control treatment showed lowest acidity (0.25%). The non-
10 September 2017

reducing, reducing and total sugar contents of fruits were not affected by packaging
treatments. Conclusively, the fruits of all three varieties of pear packed in PE 0.05 or
0.01mm of individual fruit packing and stored at ZEC effectively maintained quality
parameters, hence were marked best treatments. However, maximum degradation of fruits
was observed in corrugated fiber board boxes stored at the room temperature.

Introduction

Pear fruits, commonly used for table purpose
and bearing few small stone cells, are now
becoming popular with the consumers for
their unique and desirable qualities like
fragrance, subtle aroma, appearance,
sweetness, crispness and the delicious taste.
Pear fruits are good source of sugars,
minerals, various bioactive compounds like
vitamin C and natural antioxidants. These
chemicals having valuable role in maintaining
fruit quality cannot be overlooked.

Some low chilling pear varieties with suitable
adaptation to subtropical conditions of
northern plains are gaining popularity in
India. Such varieties ripen from last week of
July to end of August. During these months,
due to prevalence of high temperature at
harvest, fruits get spoiled rapidly and reduce
their shelf life greatly. Short shelf life of pear
fruits limits their transportation to far off
places whereby a glut like situation created in
local markets deprives remunerative prices of
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their produce to the growers, hence warrants a
great need to enhance shelf life of pear fruits
through simple and suitable means. Fruits
stored in zero energy cool chambers get their
shelf life enhanced by restricting the
respiration and transpiration (Singh et al.,
2010).Besides, the storage of fruits in
polyethylene films can result in a commodity

generated  modified  atmosphere  that
diminishes  dehydration and  preserves
freshness (Ben-Yehoshua et al., 1994).

Several researchers have investigated the
effect of packaging and storage environment
on post-harvest storage life and quality of
different fruits (Kudachikar et al., 2007).0n
farm storage plays a vital role in maintaining
quality soon after harvest. However, no such
systematic work has been done in pear to
enhance shelf life by zero energy chamber
and different types of packaging materials
like modified atmosphere packaging (MAP).
Hence, present study was carried out to
evaluate the effect of various packaging
materials and storage condition on fruit
quality of three pear cultivars Patharnakh,
Kashmirinakh and Baggugoshaunder zero
energy cool chambers.

Materials and Methods

The experiment was conducted in Post-
Harvest Laboratory and the ZECC of
Department of Horticulture, CCS HAU,
Hisar. Fruits of optimum maturity from the
similar aged healthy trees of three pear
varieties viz., Patharnakh, Kashmirinakh and
Baggugosha maintained under uniform
cultural practices and harvested with the help
of secateurs retaining small intact pedicel,
were procured from experimental orchard of
College of Agriculture, Kaul (Kaithal), CCS
HAU, Hisar. The healthy, uniform sized and
disease, injury or bruise free fruits selected
for storage were wiped down with muslin
cloth to remove dust particles. Two types of
packaging material (A) corrugated fiber board
(CFB) boxes of two kg capacity where fruits

of all three varieties were packed using
newspapers as cushioning material and taken
as control treatment, and (B) polyethylene of
0.01 and 0.05mm thickness, measured by
Lever Type Dial Thickness Guage, United
Engineering Corporation, New Delhi, both for
the bags of (a) individual fruit packing (IFP)
and (b) one kg fruit packing of all the three
varieties was used.

The mouth of polyethylene bags after filling
with measured quantity of fruits was tied up.
Thereafter half of the packed fruit material was
stored at post-harvest laboratory (32+4°C and
RH 70-75%) and remaining half packaged
material was kept at zero energy cool
chambers (23.2+£3°C and RH 90-95%)
prepared on farm outside of the laboratory. All
treatments were replicated four times, taking
each box as one replication. Three fruits were
taken randomly from 4™ replication on every
alternate day for analysis of quality
parameters. On observations recording dates,
i.e. 2" 4" 6" 8" and 10" day of storage, the
mouth of bags was kept open for ten minutes
to remove excess gases and moisture sticking
the inner side of bags. The TSS of pear fruits
with hand refractometer; the acidity and
ascorbic as per the method suggested by
AOAC (1990) and sugars following the
potassium ferricyanide method of Hulme and
Narain (1931) was determined.

Results and Discussion
TSS content (%)

Irrespective of packaging treatments, the TSS
content of fruits in all the three varieties
increased with increasing period of storage
(Table 1). The TSS content of 10.2 %
recorded in variety Patharnakh at the
beginning stage of storage increased
progressively reaching maximum of 13.7% on
10" day of storage. Considering TSS on mean
basis, irrespective of storage period, the fruits
stored in different types of polyethylene

1168



Int.J.Curr.Microbiol. App.Sci (2017) 6(9): 1167-1177

showed lower TSS (11.6-12.0%) as compared
to CFB boxes both at room temperature and
zero energy chamber storage condition that
had maximum TSS content (12.3%).
Similarly, an increasing trend of TSS was
seen from beginning (11.8%) to the end of
storage period (15.0%) in Kashmirinakh.
Irrespective of storage period, the TSS was
recorded minimum in fruits stored in
individual fruit packing with PE 0.01 mm
stored at zero energy cool chambers (13.2%),
which was found statistically at par with
another polyethylene type. Whereas, the TSS
in fruits stored in CFB boxes was found

maximum (13.9 and 13.7%) at room
temperature and zero energy chamber
storages, respectively. The effect of

packaging materials, irrespective of storage,
on variety Baggugosha and overall effect on
all three varieties was not-significant. At
room temperature storage conditions TSS
content increased gradually in all the three
varieties irrespective of the treatments.

However, on 10" day of storage minimum
TSS was recorded in Patharnakh (13.8%) and
maximum in Baggugosha (15.7%). Similar
trend was also observed for zero energy
chamber storage. Comparing TSS on overall
storage mean basis, irrespective of the
varieties and packaging treatments, maximum
TSS of 14.8% was observed on 10" day of
storage. Comparing all three varieties
irrespective of storage and packaging
treatments, the TSS was found minimum in
Patharnakh (11.9%) while maximum in cv.
Baggugosha (14.1%). Except the storage X
variety, the various interactions were not
significant. However, among varieties
Patharnakh and Baggugosha had minimum
TSS content in different types of polyethylene
and maximum in CFB boxes stored both at
room temperature and zero energy cool
chambers. The increasing trend consolidates
the previous findings of Nath et al., (2012)
and Kaur et al., (2013) in pear. The rise of
TSS during storage might be associated with

transformation of pectic substances and starch
hydrolysis yielding mono and disaccharides
and also with dehydration of fruits (Mahajan
et al., 2004). Lower TSS content in different
polyethylene packaging treatments can be
attributed to minimized weight loss, retard
ripening and senescence processes which
simultaneously slow down conversion of
starch into sugars. The pattern of these results
resembles with the findings of Rana et al.,
(2015) in guava. And higher TSS in control
treatment of fruits might be associated with
more transpirational and respirational losses.

Acidity content (%)

The overall mean data for storage indicated
that acidity content decreased continuously
irrespective of varieties and packaging
treatments and minimum (0.29%) was
recorded on 10" day of storage (Table 2).
Based on observations for varieties,
irrespective of the storage and packaging
treatments, the titerable acidity was found
maximum in variety Patharnakh
(0.44%)followed by Baggugosha (0.28%) and
Kashmirinakh (0.26%).Interactions among
variety x storage and variety x packaging
were found significant, but non-significant
among storage X packaging and storage X
variety X packaging. However, maximum
acidity content was observed on 10" day of
storage in fruits of variety Patharnakh stored
in PE 0.01 and 0.05mm of individual fruit
packing at ZEC. Most of polyethylene bags
retained higher acidity content of fruits as
compared to control, the reason might be the
development of modified atmosphere around
fruits in PE bags that slowed down various

metabolic processes resulting in lower
utilization of acids and decreased activity of
invertage enzyme  resulting in  slow

conversion of acids into sugars (Wavlah and
Athale, 1988). This decrease in acidity can be
attributed to conversion of acids into sugars
(Sandhu et al., 1989) and utilization of acids
during respiration (Waskar et al., 1999).
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Table.1 Effect of packaging materials on TSS (° brix) during storage of pear at room temperature and zero energy chamber

Varieties
Patharnakh Kashmirinakh Baggugosha
Treatments Days after storage Mea | Days after storage Mea | Days after storage Mean E/lrez';]d
0 2 4 6 8 10 | n 0 2 4 6 8 10 n 0 2 4 |6 8 10
CFB boxes
Room (Control) 102 109 | 117 | 131 | 138 | 142 | 123 118 | 131 | 137 | 145 | 149 | 153 139 125 | 136 (143 | 149 | 155 |160 | 145 135
z(i:tFZBEC 102 108 | 115 | 130 | 136 | 141 | 122 118 | 130 | 135 | 142 | 146 | 151 137 125 | 134 (141 | 148 | 152 |158 | 143 134
Egoorfl mm(FP) | 10o | 106 | 115| 20| 133 | 139 |19 |18 | 122 | 131 | 140 | 145 | 49 | 134 | 125|133 |10 | 16 | 150 |157 | M2 | 132
i mm(FP) 400 | 105 | 114 | 18| 130 | 137 |18 | 118 | 120 |29 | 137 | 141 | 147 | 132 | 125|133 |138 | 143 | 48 |54 | 40 | 130
P 0.05mm (FP) 1105 | 107 | 116|121 | 126 | 130 | 117 |18 | 124 | 136 | 144 | 148 | 151 | 137 | 125|134 |141 | 148 | 155 |158 | 14 | 132
PEJo5mm (FP) 1100 | 106 | 125|119 | 124 | 129 |16 |18 | 123 | 133 | 141 | 146 | 550 | 135 | 125 | 130 |38 | 143 | 149 [155 | 40 | 130
PE 0.01 mm
(1 kg bag) Room 102 105 | 116 | 123 | 130 | 141 | 120 118 | 125 | 135 | 142 | 147 | 150 136 125 | 129 |142 | 147 | 148 |157 | 141 132
PE 0.01 mm 102 [105 | 14| 20| 27 | 138|118 |18 |24 | 132 | 140 | 146 | 149 | 135 | 125|129 |139 | 145 | 147 |156 | 140 | 131
(1 kg bag) ZEC
PE 0.05mm
(1 kg bag) Room 102 | 106 | 115 | 124 | 131 | 140 | 120 18 | 124 | 132 | 139 | 146 | 150 | 135 125 | 129 |138 | 146 | 152 |155 | 141 132
PE 0.05 mm
(1kg bag) ZEC 102 104 | 116 | 122 | 129 | 137 | 118 118 | 123 | 130 | 138 | 144 | 148 134 125 | 128 (136 | 144 | 151 |153 | 140 130
Mean storage 102 | 106 | 115 | 123 | 130 | 137 18 | 125 | 133 | 141 | 146 | 150 125 | 132 |140 | 146 | 151 |156
Mean Room 102 107 | 116 | 124 | 132 | 138 118 | 125 | 134 | 142 | 147 | 151 125 | 132 (141 | 147 | 152 |157
Mean ZEC 102 106 | 115 | 122 | 129 | 136 118 | 124 | 132 | 140 | 145 | 149 125 | 131 (138 | 145 | 149 |155
Storage 115 121 | 129 | 136 | 142 | 148
Variety 119 | 135 | 141
CD at 5%
Storage 0.18 SxP NS CFB | Corrugated fiber board boxes | CD at 5% for Packaging
Variety 0.13 SxV 0.31 IFP Individual fruit packing Patharnakh 2'4
Packaging NS V xP NS ZEC | Zero energy chamber L(ashmmnak (7)'3
Room 0.5 SxVXxP | NS PE Polyethylene Baggugosha | NS
ZEC 0.3 5100 Room temperature
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Table.2 Effect of packaging materials on acidity (%) during storage of pear at room temperature and zero energy chamber

Varieties
Sr. Treatments Patharnakh Kashmirinakh Baggugosha Over all
No. Mean
Days after storage Mean Days after storage Mean Days after storage Mean
0 2 4 6 8 10 0 2 4 6 8 10 0 2 4 6 8 10
1 CFB boxes Room 048 | 045 | 043 | 042 | 040 | 038 043 030 027 05 | 02 | 02 | 020 025 0 | 028 | 05 | 024 | 0B | 02 026 031
(Control)
2 CFB ZEC 048 | 046 | 045 | 043 | 041 | 039 044 030 028 | 07 | 05 | 023 | 02 026 0% | 029 | 027 | 026 | 024 | 02 027 0
3 PE 0.01 mm (IFP) 048 | 047 | 046 | 044 | 043 | 042 045 030 029 | 028 | 04 | 024 | 023 026 0% | 0 | 030 | 027 | 026 | 05 029 033
Room
4 PE 0.01 mm(IFP) 048 | 048 | 047 | 045 | 04 | 043 046 030 028 | 026 | 023 | 023 | 023 026 0% | 0 | 031 | 028 | 027 | 02%6 029 (0e73
ZEC
5 PE 0.05 mm (IFP) 048 | 047 | 046 | 044 | 043 | 039 045 030 029 |08 | 05| 05| 04 027 0% | 028 | 05 | 05 | 024 | 023 026 033
Room
6. PE 0.05 mm (IFP) 048 | 048 | 046 | 046 | 043 | 042 046 030 00 | 027 | 026 | 026 | 0 027 0% | 030 | 027 | 026 | 06 | 024 028 033
ZEC
7. PE 0.01 mm 048 | 046 | 044 | 043 | 042 | 041 04 030 028 | 08| 05 | 05 | 03 027 0% | 031 | 028 | 05 | 024 | 024 027 03
(1 kg bag) Room
8 PE 0.01 mm 048 | 047 | 046 | 043 | 042 | 042 045 030 09 (08| 05| 05| 04 027 0% | 031 | 029 | 027 | 026 | 05 028 03
(1 kg bag) ZEC
9 PE 0.05mm 048 | 046 | 044 | 042 | 040 | 030 043 030 027 0% | 023 | 023 | 022 025 0% | 030 | 028 | 027 | 026 | 024 028 0
(1 kg bag) Room
10. | PE0.05 mm 048 | 046 | 045 | 043 | 040 | 040 044 030 028 | 026 | 024 | 024 | 023 026 0% | 031 | 020 | 028 | 028 | 06 029 033
(1kg bag) ZEC
Overall mean for 048 | 047 | 045 | 043 | 042 | 040 030 028 | 027 | 024 | 024 | 023 0% | 030 | 028 | 026 | 05 | 024
Room 048 | 046 | 045 | 043 | 042 | 040 030 028 027 | 024 | 024 | 022 0% |03 |02 |06 |05 | 023
ZEC 048 | 047 | 046 | 04 | 042 | 04 030 029 027 | 05 | 024 | 023 0% |03 |00 |02 |0% |05
Storage 037 | 0% |03 |0 |03 |02
Variety 044 | 026 | 028
CD at 5% CD at 5% for
Packaging
Storage | 0.005 SxP NS CFB Corrugated fibre board boxes Patharnakh 0.01
Variety | 0.004 SxV 0.009 IFP Individual fruit packing Kashmirinakh | 0.01
Packaging | NS V xP 0.01 ZEC Zero energy chamber Baggugosha 0.01
SXVxP NS PE Polyethylene
Room | 0.01 Room  Room temperature
ZEC | 0.01
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Room temperature and zero energy chamber

Varieties
zr- Treatments Patharnakh Kashmirinakh Baggugosha Over
. all
Mean
Days after storage Mean Days after storage Mean Days after storage Mean
0 2 4 6 8 10 0 2 4 6 8 10 0 2 4 6 8 10
1 CFB boxes 300 273 266 261 257 254 | 288 400 370 366 364 358 351 368 3% 3B 2% 290 286 28| 297 3
Room (Control)
2 CFB ZEC 300 278 272 266 262 23| 273 400 377 37 363 360 338 372 3% 307 29 291 28 284 | 29 314
3 PE 0.01 mm 300 282 29 274 272 268 | 21 400 381 373 3688 368 363 376 3% 319 28 315 310 32| 30 Kyl
(IFP) Room
4 PE 0.01 300 289 289 283 280 2713 | 2% 400 3% 38 377 371 300 384 3% 28 318 312 306 34| 30 326
mm(IFP) ZEC
5 PE 0.05 mm 300 2% 2% 284 278 270 | 287 400 38 3% 371 360 366 | 3M 3% 318 317 315 312 310| 316 327
(IFP) Room
6 PE 0.05 mm 300 297 294 286 280 278 | 289 400 3% 38 380 376 372 38 3% 323 318 311 314 313 | 317 330
(IFP) ZEC
7 PE 0.01 mm 300 292 2718 277 274 267 | 281 400 39 3% 3% 3714 30 387 3% 32 320 313 312 307 | 316 328
(1 kg bag) Room
8 PE 0.01 mm 300 298 2% 298 286 27109 | 2R 400 386 38 383 380 37 38 3% 323 319 314 311 308 | 317 331
(1 kg bag) ZEC
9 PE 0.05mm 300 287 28 271 266 260 | 278 400 393 389 38 3% 31 388 3% 319 315 315 313 30| 316 327
(1 kg bag)
Room
10 PE0.05mm 300 29% 291 284 280 273 | 287 400 38 38 377 3716 372 38 3% 32 320 314 319 316 | 319 329
(1kg bag) ZEC
Overall Mean for 300 289 28 278 274 268 400 387 3& 316 372 367 3% 314 310 39 307 304
Room 300 28 280 273 269 264 400 3% 281 2/ 271 344 3% 316 306 310 307 3@
ZEC 300 292 28 282 28 212 400 38 38 3 373 30 3% 313 315 30 307 3%
Storage 341 330 3% 320 317 312
Variety 282 380 31
CD at 5% CD at 5% for Packaging
Storage 0.02 SxP 0.07 CFB Corrugated fibre board boxes  Patharnakh 0.04
Variety 0.02 SxV 0.04 IFP Individual fruit packing Kashmirinakh  0.04
Packaging 0.03 V xP 0.05 ZEC  Zero energy chamber Baggugosha 0.07
SXVxP NS PE Polyethylene
Room 0.05 Room Room
temperature
ZEC 0.03
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Table.4 Effect of packaging materials on total sugars (%) during storage of pear at room temperature and zero energy chamber

Varieties
'S\lﬂ Treatments Patharnakh Kashmirinakh Baggugosha Over
0. all
Mean
Days after storage Mean Days after storage Mean Days after storage Mean
0 2 4 6 8 10 0 2 4 6 8 10 0 2 4 6 8 10
1 CFB boxes Room 845 8% 964 1015 1074 1126 | 9.86 987 1034 108 12 N1NB 1230 | 1116 | 1020 1078 1144 119% 1251 1296 | 164 | 1089
(Control)
2 CFB ZEC 845 891 962 1010 1070 1119 | 8.83 987 1030 108 14 10 1224 1111 | 1020 1066 1132 1181 1245 1278 | 1AM | 1083
3 PE 0.01 mm (IFP) 845 880 954 997 1047 1094 | 9.70 987 1025 1084 113 18 1219 | 1106 | 1020 1052 1124 1184 1236 1270 | 148 | 1074
Room
4 PE 0.01 mm(IFP) ZEC 845 876 943 987 1040 1090 | 9.64 987 1020 1072 120 164 1193 | 10983 | 1020 1051 1110 1153 1208 1248 | 1132 | 1063
5 PE 0.05 mm (IFP) 845 890 95 1002 1051 1107 | 9.75 987 1029 1090 143 118 1214 | 1108 | 1020 1056 1127 1180 1240 1266 | 1148 | 1077
Room
8 PEO.OSmm(IFP)ZEC | 845 8% 951 988 1044 1098 | 9.69 987 1027 108 1139 1180 1210 | 1106 | 1020 1042 1098 1142 197 1245 | 1124 | 1066
7 PE 0.01 mm 845 887 960 1008 1062 1112 | 9.79 987 1023 1082 130 178 1209 | 1102 | 1020 1063 1132 1177 119% 1276 | 14 | 1075
(1 kg bag) Room
8 PE 0.01 mm 845 877 948 1004 1059 1104 | 9.73 987 102 1080 125 1M 1% | 1097 | 1020 1054 1114 1158 1180 1253 | 1130 | 1066
(1 kg bag) ZEC
9 PE 0.05mm 8465 880 945 9% 1066 1115 | 9.74 987 1015 1063 1115 1160 119 | 1088 | 1020 1044 1118 1166 1228 1255 | 1139 | 1067
(1 kg bag) Room
0. PE0.05mm 846 8/ 945 98 1042 1110 | 9.67 987 1010 1040 1070 1143 1179 | 1072 | 1020 1040 1095 1142 1214 1232 | 124 | 1054
(1kg bag) ZEC
Overall Mean for 84 884 953 99 1056 108 987 1024 1079 127 1B 1206 1020 1055 119 U8 R0 122
Room 846 8% 95% 1003 1060 111 987 1025 1083 113v 1181 1212 1020 1059 1129 180 1230 1273
ZEC 845 8% 950 9% 1051 1104 987 102 1074 1120 1169 1200 1020 1051 1110 1% 1209 1251
Storage 951 98 1050 1010 1150 1192
Variety 974 1010 1140
CD at 5% CD at 5% for
Packaging
Storage 0.20 SxP NS CFB Corrugated fibre board boxes Patharnakh NS
Variety 0.14 SxV NS IFP Individual fruit packing Kashmirinakh NS
Packaging NS V xP NS ZEC  Zero energy chamber Baggugosha NS
SXVxP NS PE Polyethylene
Room 0.34 Room Room temperature
ZEC NS
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Table.5 Effect of packaging materials on reducing sugars (%) during storage of pear at room temperature and zero energy chamber

Varieties
'S\IZ Treatments Patharnakh Kashmirinakh Baggugosha Ol:ler
- al
Mean
Days after storage Mean Days after storage Mean Days after storage Mean
0 2 4 6 8 10 0 2 4 6 8 10 0 2 4 6 8 10
1 CrBboesRoom 553 5% 643 68 7% 77| 664 | 608 64 710 75 763 838 720 670 727 7 838 92 940 | 8.15 732

(Cortro)
2 CRBhoesZEC 553 58 63 677 73 771 | 660 | 608 642 706 752 79 831 72 670 72 780 824 88 929 | 8.01 127

3 PEOOLmm (FP) | 553 578 625 664 710 744 | 6.46 608 63 690 738 78 8 714 670 714 743 827 873 928 | 7.92 717
Room

4 PEOOL mm (FP) | 553 572 597 652 6% 740 | 635 | 608 625 678 724 760 8® 700 670 708 766 807 76 8% | 7.62 698
ZEC

5 PEOGGmm (FP) | 553 583 630 668 716 7% | 6.51 608 640 703 747 787 8% 719 670 719 78 825 87 95| 7.99 122
Room

8 PEOGG mm (FP) | 553 58 620 655 698 748 | 643 | 608 640 6% 742 7718 815 713 670 697 762 802 8% 8% | 7.80 71
ZEC

7. PEOOLMM 553 580 633 6/B 724 763 | 655 | 608 633 686 7H 773 819 709 670 721 78 820 850 927 | 7.96 719
(1kgbeg)Room
8 PEOOLMM 553 5/ 617 671 721 752 | 648 | 608 630 634 729 765 806 704 670 717 789 810 833 913 | 7.85 712
(1kgheg) ZEC
9 PEOGGMM 553 577 615 660 729 767 | 650 | 608 626 68 730 7% 800 702 670 698 773 8% 872 927 | 794 715
(1kgheg)Room
iy (lefggg)wzrgc 553 577 612 648 6% 73| 641 | 608 620 68 721 739 790 693 670 695 760 818 867 921 | 7.89 707
Overall Meanfor | 553 581 623 666 716 75 608 634 692 737 760 816 670 712 771 820 8% 919
Room 553 58 629 670 72 761 608 636 6% 74 772 82 670 716 77/ 827 87 928
ZEC 553 58 616 661 709 754 608 631 689 734 76/ 80 670 708 767 812 8% 910
Storage 610 642 6% 740 780 830
Variety 649 700 791
CD at 5% CD at 5% for Packaging
Storage 0.15 SxP NS CFB Corrugated fibre board boxes Patharnakh NS
Variety 0.10 SxV 0.25 IFP  Individual fruit packing Kashmirinakh NS
Packaging NS V xP NS ZEC  Zero energy chamber Baggugosha NS
SXxVxP NS PE Polyethylene
Room 0.26
ZEC 0.21
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Table.6 Effect of packaging materials on non-reducing sugars (%) during storage of pear at
Room temperature and zero energy chamber

Varieties
zf- Treatments Patharnakh Kashmirinakh Baggugosha Over
o. all
Mean
Days after storage Mean Days after storage Mean Days after storage Mean
0 2 4 6 8 10 0 2 4 6 8 10 0 2 4 6 8 10
1 CFB boxes Room 2% 297 321 33 39 351 | 32 379 30 38 397 432 3R 3% 350 351 349 35 38 3% | 349 35
(Control)
2 CFB ZEC 292 302 3271 33 33 38| 33 379 38 38 3% 39 39 390 350 34 352 35 36 349 | 3% 35
3 PE 0.01 mm (IFP) 292 302 329 33 33 30| 324 379 38 3% 397 402 38 3% 350 338 38 35 363 347 | 3% 357
Room
4 PE 0.01 mm(IFP) 292 304 346 3% 346 35| 3 39 3% 3% 3% 404 39 3% 350 343 34 346 481 3%2 | 3@ 363
ZEC
5 PE 0.05 mm (IFP) 2% 307 3271 3% 3% 32| 35 379 38 387 3% 39 38 390 350 337 346 3% 34 341 | 319 354
Room
6 PE 0.05 mm (IFP) 22 304 331 33 346 35| 3% 379 38 391 397 402 3% 392 350 346 3% 340 341 3% | 349 354
ZEC
7. PE 0.01 mm 292 307 321 33 33 349 | 324 39 390 3% 3% 406 390 393 350 342 347 357 346 349 | 346 355
(1 kg bag) Room
8 PE 0.01 mm 292 302 331 33 33 32| 35 39 32 3% 3% 404 390 393 350 337 345 348 347 339 | 349 354
(1 kg bag) ZEC
] PE 0.05mm 292 308 330 34 337 347 | 34 379 38 374 38 404 390 387 350 346 345 341 3% 328 | 34 351
(1 kg bag) Room
0. PE0.05mm 29 298 33 3% 346 351 | 3% 379 30 358 349 404 389 378 350 345 33 324 347 31| 34 346
(1kg bag) ZEC
Overall Mean for 2% 303 330 3% 340 350 379 30 38 390 406 39 350 343 348 348 3% 343 | 3>
Room 22 308 321 33 337 350 379 38 38 3% 408 390 350 343 3% 353 351 34
ZEC 22 302 3% 3% 348 390 39 30 38 38 40 39 350 343 3482 3483 3% 34
Storage 340 345 3% 35 380 361
Variety 324 390 349
CD at 5% CD at 5% for
Packaging
Storage NS SxP NS CFB Corrugated fibre board boxes  Patharnakh NS
Variety 0.17 SxV NS IFP Individual fruit Kashmirinakh NS
packing
Packaging NS VxP NS ZEC  Zero energy chamber Baggugosha NS
SXVxP NS PE Polyethylene
Room NS Room Room temperature
ZEC NS
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Possibly, the increase in enzyme invertase
activity that is responsible for conversion of
acids into sugars might have decreased the
acidity content of fruits. Nath et al., (2012)
also reported a similar decreasing trend in
acidity in pear fruits during storage.

Ascorbic acid

Ascorbic acid content in fruits of all the three
pear varieties, irrespective of treatments
decreased linearly throughout storage period.
Among interactions of storage (S), variety (V)
and packaging (P) viz., Sx P, SxVand V x P
were found significant and second order
interaction S x V x P was not significant (Table
3). Hence, maximum retention of ascorbic acid
in fruits of all the varieties was found in PE
0.01lmm of 1 kg bag stored at ZEC (3.31
mg/100g fruit pulp), which was at par with PE
0.05 mm of individual fruit packing. However,
Kashmirinakh stored in PE 0.05 mm of 1 kg bag
at room temperature showed maximum ascorbic
acid content (3.88 mg/100g), which was at par
with PE 0.05mm of IFP at ZEC (3.85mg/100
gm) and PE 0.01mm of 1 kg bag both at room
temperature and ZEC storage (3.87 and 3.85
mg/100g) while, minimum was in control (3.11
mg/100g).Decrease in ascorbic acid content was
observed with advancement in storage period.
Similar decreasing trend of ascorbic acid
content was reported by Soliva and Martin
(2003) in pear. This might be due to enzymatic
oxidation of L-ascorbic acid to dehydro-
ascorbic acid during metabolic process causing
decrease in ascorbic acid levels in fruits.
Polyethylene packed fruits showed higher
ascorbic acid content in comparison to control
treatment which can be due to slower rate of
physiological activities in fruits stored in
polyethylene, which resulted in lower
physiological loss in weight and loss due to
transpiration.

Sugar contents

The perusal of result in all varieties indicated
that sugar content increased continuously with

increasing period of storage irrespective of
packaging treatments from minimum to
maximum (8.45 to 11.08%) in Patharnakh; 9.87
to 12.06% in Kashmirinakh and 10.20 to
12.62% in Baggugosha on 10™ day of storage
(Table 4). However, total sugar content of fruits
was not affected significantly by packaging
treatments in all three varieties. Observation on
storage showed total sugars 9.51% in the
beginning to maximum of 11.92% at the end of
storage, whereas, in case of varieties
irrespective  of storage and packaging
treatments, the minimum sugar was recorded in
Patharnakh (9.74%) which was significantly
lower as compared to Kashmirinakh (10.10%)
and Baggugosha (11.40%). The various
treatment interactions of storage, variety and
packaging were absent. Among various
interactions of storage(S), variety (V) and
packaging (P) only S x V for reducing sugars
was found significant, whereas others effects
were not significant (Table 5). Hence on 10
day of storage minimum reducing sugar content
was found in variety Patharnakh (7.57%) and
maximum in Baggugosha (9.19%).Various
interactions of storage (S), variety (V) and
packaging (P) were found non-significant.
However, in varietal comparisons Patharnakh
showed minimum (3.24%) and Kashmirinakh
recorded maximum (3.90%) non reducing
sugars (Table 6). Increase in sugar content
might be attributed to conversion of
polysaccharide (starch) into monosaccharide
(sugars) and due to hydrolysis of starch into
sugars reported by Banday (1996) and Mahajan
et al.,, (2004) in pear. Kumar (2009) also
mentioned similar increasing trend up to 21
days and Kaur et al., (2013) up to 60 days in
pear. Conversion of starch and complex organic
compounds into simple soluble sugar might
have lead to the increased level of reducing
sugars in pear fruits (Barreiro et al., 1995).
Sugar content did not vary significantly in fruits
under various storage material treatments.
Probably that fruits stored in CFB boxes did not
ripe properly but attained total sugars level
merely by losing weight through respiration and
transpiration processes as seen earlier in
comparing PE packed fruits, which showed

1176



Int.J.Curr.Microbiol. App.Sci (2017) 6(9): 1167-1177

minimum weight loss but attained that level of
total sugars during ripening process.

References

A.0.A.C., 1990.Officaial methods of analysis.
Association of Analytical Chemists. (13"
Ed.)Washington, D.C.

Banday, F.A., 1996.Cold storage studies in pear
cv. ‘Le Conte’. Ph.D. Dissertation PAU,
Ludhiana.

Barreiro, M.G., Cabral, M.L., Franco J.
Gerasopoulos, D. (ed.); Olymplos, Ch (ed.)
and Passam, H. 1995. Use of controlled
atmosphere storage to extend storage life of
‘Rocha’ pears. Acta Horticulturae, 379:
537-543.

Ben-Yehoshua, S., Fishman, S., Fang, D.,Rodov,
V.(1994). New developments in modified
atmosphere packaging and surface coatings
for fruits. Proc. Int. Conf. Post —harvest
handling of tropical fruits, Chiang Mai,
Thailand, 19-23 July 1993, P.250-260.

Hulme, A.C., and Narain, R. 1931. The
ferricyanide method for determination of
reducing sugars. A modification of
Hagedorn Jensen-Hanes Technique.
Biochem. J.25:1051-1061.

Kaur, Kirandeep, Dhillon, W.S. and Mahajan,
B.V.C. 2013. Effect of different packaging
materials and storage intervals on physical
and biochemical characteristics of pear. J.
Food Sci. Technol.50 (1):147-152

Kudachikar, V.B., Kalkarni, S.G., Vasantha, M.S.,
Aravinda Prasad, B. and Aradhya, S.M.
2007. Effect of modified atmosphere
packaging on shelf life and fruit quality of
banana stored at low temperature. J. Food
Sci. Technol., 44:85-89.

Kumar, Dinesh, 2009. Effect of different
polymeric films on the storage life of tray

packed pear fruits. M.Sc. Thesis, Punjab
Agricultural University, Ludhiana-141004,
Punjab, India.

Mahajan, B.V.C., Datt, A.S. and Dhillon, W.S.
2004. Effect of pre storage treatments on
the quality and storage life of Asian pear.
Indian J. Hort. 61(4):342-344.

Nath, A., Deka C. Bidyut; Singh, Akath; Patel,
R.K., Paul D., Misra, L.K. and Ojha, H.
2012. Extension of shelf life of pear fruits
using different packaging materials. J. Food
Sci. Technol. Oct; 49(5): 556-563.

Rana, Seema, Siddiqui, S. and Goyal, A.2015.
Extension of shelf-life of guava by
individual packaging with cling and shrink
films. J. Food Sci. Technol. 52(12): 8148-
8155.

Sandhu, S.S., Randhawa, J.S. and Dhillon, B.S.
1989.Effect of different forms of calcium,
diphenylamine and bavistin on the shelf life
of kinnow fruits. Indian J. Hort. 46(3): 327-
332.

Singh, Sanjay, Singh, A.K., Joshi,H.K., Lata K.,
Bagle B.G., and More,T.A.(2010).Effect of
zero energy cool chamber and post-harvest
treatments on shelf-life of fruits under
semi-arid environment of western India Part
1, Ber fruits. J. Food Sci. Technol., 47(4):

450-453.
Soliva, F.R.C., Martin, B.O. (2003).Microbial and
biochemical changes in  minimally

processed fresh-cut Conference pears. Eur.
Food Res. Technol. 217: 4-9

Waskar, D.P., Nikam, S.K. and Garande, V.K.
1999. Effect of different packaging
materials on storage behavior of Sapota
under room temperature and cool chamber.
Indian J. Agri. Res. 33(4): 240-244.

Wavlah, K.M., and Athale, P.W.1988.Studies to
prolong shelf life of mango fruits. Acta
Horticulturae, 231: 771-775.

How to cite this article:

Vikram Singh, O.P. Dudi and Goyal, R.K. 2017. Effect of Different Packaging Materials on Post-

Harvest Quality Parameters of Pear

under Zero Energy Chamber

Storage Condition.

Int.J.Curr.Microbiol.App.Sci. 6(9): 1167-1177. doi: https://doi.org/10.20546/ijcmas.2017.609.141

1177



https://doi.org/10.20546/ijcmas.2017.609.141

