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Abstract- Storage studies for extension of shelf-life of fresh oyster mushroom in different containers viz., open vessels, polyethylene bags and paper bags at room
temperature, house-hold cold storage system and refrigerator conditions revealed that house-hold cold storage system and reftigerator conditions in paper bags gave
better results from storage points of view. From sensory point of view, fresh mushroom could not be stored more than two days at room temperature, four days in cold
storage system and six days in refrigerated conditions.
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Introduction

The Pleurotus mushroom which is generally referred to as “Oyster” mushroom
world over and as “Dhingri” in India, has its origin form Greek word “Pleuro” which
means farmed laterally or in a side way position, referring to the lateral position of
the stiple (stem) in relation to pileus (lap), (Jandalik, 1997).Supply is highly
seasonal and a glut usually occurs in the peak period (September- March),
resulting in enormous losses due to improper post-harvest handling [1].

Materials & Methods
The study was conducted during the year 2004-2006. Oyster mushroom was
produced in KVK Jabalpur on wheat straw following standard practices
recommended [2] .There were 20 grower involved in the study. There were three
storage condition viz. at room temperature (C+ ), at house-hold cold storage (Ca),
at refrigerator (Cs)& three packaging materials used viz. without packaging
material (P1), perforated (12 perforations of 4 mm in diameter each) low-density
polyethylene (20um thick) bags (P2). Paper bag (Ps).Fresh oyster mushroom
plucked carefully with wearing hand glaives after 21 days of inoculation. Each
sample are contained of 100 gm fresh Oyster Mushroom, which were filled in the
above three storage condition for 01-05 days of the storage used qualitative study
on different sample were conducted the qualitative parameters were Sensory
evaluation following the method suggested by Ihekoronye and Ngoddy(1985 )[3].
Full-grown fresh mushrooms divided into nine groups. Each group containing
100g were then randomly taken, storage in open vessels, Low density
polyethylene bags and paper bags at room temperature 28.£2, house-hold cold
storage system and refrigerator conditions according to the following plan.

1. Storage without packaging material at room temperature (C1P1)

2. Storage in perforated (12 perforations of 4 mm in diameter each) low-

density polyethylene (20um thick) bags at room temperature. (C1P2)

3. Storage in paper bag at room temperature (C1Ps).

4. Storage without packaging material at house-hold cold storage (C2P1)

5. Storage in perforated low-density polyethylene at house-hold cold

storage (C2P2).

Storage in paper bag at house -hold cold storage (C2Ps).

Storage without packaging at refrigerator (C3P4).

Storage in perforated low-density polyethylene in refrigerator (Cs P2).
Storage in paper bag in refrigerator (Cs P3).

House- hold cold storage System

House-hold cold storage was developed using a locally constructed low external
input, simple and cheap cooling system. The cooling structure consists of two-
burnt clay post, placed one inside the other. The space between the pots were
filled with riverbed sand and always kept wet, which provides the cooling medium.
While the space inside the inner pot provides the storage chamber. The top is
covered with a slab made of the clay tile. Cooling takes place because of heat
transfer from the produce (mushroom) in the storage chamber to the wet riverbed
sand (the cooling medium), from where the heat is further transferred to the outer
surface and eventually dissipated with the evaporating water. The system dose
not requires electric power. During storage mushroom at different condition (room
temperature 28+ 2°C, house-hold cold storage chamber temperature 15+2% and
refrigerator temperature is 4°C+20c) weight losses were recorded daily. Sensory
evaluation of samples were also done by a 10 member of panellists using the 9
point. Hedonic scale ranging from 1 = dislike extremely to 9 = like extremely.
Ihekoronye and Ngoddy (1985) after boiling the samples in boiling water for 15
min.

Results & Discussion

In this investigations, raw fresh oyster mushroom (P. sajorcaju) were stored for 5
days at room temperature, house-hold cold storage system and refrigerated
conditions using three types of packaging materials viz.; open vessels,
polyethylene bags and paper bags. Each day the losses in weight and sensory
quality characteristics like flavour, tendemess, colour and overall acceptability
were evaluated on 9 points hedonic scale. The obtained results have been
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reported and discussed hereunder [4].

Effect on the colour

[Table-1] shows that the mean score values for colour of raw fresh mushroom
under different storage conditions and packaging materials were 5.9,6.5 and 6.6 at
room temperature, 7.9,7.8 and 7.9 in house-hold cold storage system and 8.0,8.0

and 8.0 in refrigerated storage conditions with respect the different packaging
materials viz., open vessels polyethylene bags, and paper bags respectively on
first day of storage period. There was no significant difference between all type of
packaging materials, However, storage methods have significant differences with
a higher values in house-hold cold storage system and refrigerated conditions.

Table-1 Changes in mean score values for Colour, of oyster mushroom (Pleurotus sajorcaju) during different storage conditions
Storage Storage period (days)

Method Ist day 2 day 3 day 4t day 5t day

P2 P3 | Mean| P1 | P2 P3 | Mean

P1 |

P2

| P3 Mean P1 P2 P3 Mean P1 Mean

) . ! ) . 59 } 4.80 : 4.50 - - - - - -
Ca 79 78 79 787 | 606 | 62 | 63 619 | 570 | 610 | 620 | 6.00 | 52 | 51 | 50 | 510 - 410 | 40 21
Cs 8.0 8.0 8.0 80 | 790 | 77| 78 7.80 72 70 | 71 ] 710 | 620) 630 610 620 | 58 6.1 59 | 5.90
Mean 721 | 743 | 750 652 | 6.60 | 6.63 59 60 | 59 380 380 3.70 193] 340 | 330
SEM= C P CXP C P | CXP C P | CXP C P | CXP C P CXP
015 | 015 | 024 014 | 014 | 025 008 | 0.08 | 0.15 0.06 ] 0.06 | 0.11 007 007 | 012
CDat 0.46 NS NS 043 | NS | NS 025 | NS | NS 019 NS | NS 020 | 0.200 | 0.36
5%

C1 At room temperature
C2 House hold cold storage
Cs Refrigerator

On second day of storage period, the mean score values for colour were 5.6,5.9,
and 5.9 and 5.8 at room temperature, 6.6,6.2 and 6.3 in house-hold cold storage
system and 7.9,7.7 and 7.8 in refrigerated conditions with respect to the different
packaging materials viz,, open vessel, polyethylene bags and paper bags
respectively. There was no significant difference between packaging materials as
shown in the [Table-1]. However, the values for colour under various storage
methods had significant differences. On third day of storage period, the mean
score values for colour were 4.8,4.9 and 4.5 at room temperature, 6.19,5.70 and
6.10 in house-hold cold storage systems and 7.80,7.20 and 7.0 in refrigerated
conditions with respect to different packaging materials viz,, open vessels,
polyethylene bags and paper bags, respectively. There were no significant
differences between packaging materials as shown in the [Table-1]. However, the
values for colour under various storage methods had significant differences.

On fourth day of storage period, the mushrooms stored at room temperature were
dull in colour and also not fit for consumption. The mean score values for colour
were 5.2,5.1 and 5.0 in house-hold cold storage systems and 6.20,6.30 and 6.10
in refrigerated conditions with respect to different packaging materials viz, open

P+ Open vessels
P2 Polyethylene bags
Ps Paper bags

vessels, polyethylene bags and paper bags, respectively. There were no
significant differences between packaging materials. However, the values for
colour under various storage methods had significant differences.

On fifth day of storage period, the mushrooms stored in house-hold cold storage
system and in open vessels were not fit for consumption. However, paper and
polyethylene packed mushroom were better in colour.

Effect on the tenderness

[Table-2] shows that the mean score values for tenderness of raw fresh
mushroom under different storage conditions and packaging materials were
5.9,5.7 and 5.8 at room temperature, 7.4,7.2 and 7.3 in house-hold cold storage
systems and 8.0, 8.2 and 8.1 in refrigerated storage conditions with respect to
different packaging materials viz., open vessels, polyethylene bags and paper
bags, respectively. On first day of storage period there was a no significant
differences between all types of packaging materials. However, storage methods
had significant differences with a higher value in house-hold cold storage system
and refrigerated conditions.

Table-2 Changes in means score values for Tendemness, of oyster mushroom (Pleurotus sajorcaju) during different storage conditions.
Storage period (days)

Storage
Method

3rd
P2 |

day
P3

G 74 | 12 73 73 6.9 6.7 6.8 6.8 63 | 65 | 64 6.4 4.3 48 | 3.03 - - - - -
Cs 80 | 82 8.1 8.1 78 76 72 75 69 | 70 | 68 6.9 59 55 5.0 546 | 52 | 50 | 49 | 503
Mean 71 7.0 7.06 6.53 | 633 | 6.27 44 | 593 | 586 1.9 | 321 | 321 173 1303 | 29
SEMz C P CXP C P CXP C P | CXP C P CXP
013 ] 013 | 023 011 | 011 | 0418 014 ] 037 | 0.4 009 | 009 | 0.16 0.05 | 0.05 | 0.09
CD 039 | NS NS 032 | NS NS 041 ] 041 ] 0.70 027 | 027 | 047 016 | 0.16 | 0.28

C+1 Atroom temperature
C2 House hold cold storage
Cs Refrigerator

P1 Open vessels
P2 Polyethylene bags
Ps Paper bags

On second day of storage period, the mean scare values for tenderness were
slightly decreased in all the packaging materials and different storage systems.
The values were 4.9,4.7 and 4.8 at room temperature, 6.9, 6.7 and 6.8 in house-
hold cold storage system and 7.8, 7.6 and 7.2 in refrigerated storage conditions
with respect different packaging materials viz., open vessels, polyethylene bags
and paper bags, respectively. There was no significant difference between
packaging materials as shown in the [Table-2]. However, the values for
tenderness under various storage methods had significant differences.

On third day of storage period, mushrooms stored at room temperature were not
fit for consumption due to decrease in tenderess. However, the values for
tenderness of stored mushroom were 6.3,6.5 and 6.4 in house-hold cold storage

system and 6.9,7.0 and 6.8 in refrigerated storage conditions with respect to
different packaging materials viz., open vessels, polyethylene bags and paper
bags , respectively. On fourth day of storage period, the mean score values for
tenderness were 4.3,4.8 and 3.03 in house-hold cold storage systems and 5.9,5.5
and 5.01 in refrigerated storage conditions with respect to the different packaging
materials viz., open vessels, polyethylene bags and paper bags, respectively.
There was a significant difference between packaging materials and storages
methods. On 5t day refrigerated mushroom showed better results.

Effect on the flavour
[Table-3] shows that the values for flavour of raw mushrooms stored in different
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packaging materials under different methods were 6.60,6.20,6.00 at room to the materials stored at room temperature. On second day the values for flavour
temperature 7.20, 6.90 and 7.10 in house-hold cold storage system and 7.50,7.40 were 5.50, 4.50 and 4.20 at room temperature, 6.70,5.80 and 5.70 in house-hold
and 7.60 in refrigerated storages conditions with respects to different packaging cold storage system and 5.80,5.80 and 5.90 in refrigerated storage conditions with

materials viz., open vessels, polyethylene bags and paper bags, respectively. On respect to different packaging materials viz., open vessels, polyethylene bags and
first day, there was no significant difference between packaging materials. paper bags, respectively. The results reveal that there were no significant
However, methods of storage system had significant variations. The house-hold differences between packaging materials and storage methods.

cold storage system and refrigerated storage exhibited better result as compared

Table-3 Changes in mean score values for flavour, of oyster mushroom (Pleurotus sajorcaju) during different storage conditions.

Storage period (days)
Storage It day 2n day \ 3 day 4t day 5t day
Method P1 = P2 P3 Mean P1 | P2 P3 Mean P P2 P3 Mean P1 P2 P3 Mean P1 P2 P3  Mean
Ci 660 620 600 | 626 | 550 | 450 | 420 473 | 4.90 - 450 | 313 - - - - - - - -
G 720 690 | 710 | 7.07 | 560 | 570 | 580 | 570 | 580 | 520 | 530 | 543 | 480 | 450 | 460 | 463 | 450 | 430 | 410 | 430
Cs 750 | 740 | 760 | 750 | 580 | 580 | 590 | 583 | 560 | 520 | 540 | 540 | 520 | 510 | 530 | 520 | 50 | 490 | 490 | 4.93

Mean | 7.10 | 6.83 | 6.90 563 | 533 | 530 543 | 346 | 506 466 | 320 | 3.30 316 | 3.06 | 3.00
SEut c |l Pl cx C P | cxp C P [ cxp c P [ cxp C P | cxp
010 odo| 017 043 ] 013 ] 02 040 [ odo [ 017 042 [ 012 ] 020 011 [ o] 018
CD | 03] Ns| Ns 0.31 | 031 ] 053 035 | 035 ] 060 035 | 035 ] 060 032 ] NS | NS
C1 At room temperature P+ Open vessels
C2 House hold cold storage P2 Polyethylene bags
Cs Refrigerator Ps Paper bags
On third day of storage period, the mushroom stored in polyethylene bags at room On fifth day of storage period, the mushroom stored at room temperature gave off
temperature gave off flavour and were not fit for consumption. However, the flavour and were not fit for consumption. However, the mean score values for
values for flavour in open vessels and paper bags were 4.90 and 4.50 respectively flavor were 4.50,4.30 and 4.10 in house-hold cold storage system and 5.0, 4.9 and
at room temperature. In house-hold cold storage system and in refrigerated 4.9 in refrigerated storages conditions with respect to the different packaging
conditions, the values for flavour were 5.80,5.20 and 5.30 and 5.60,5.20 and 5.40, materials viz., open vessel, polyethylene bags and paper bags , respectively.
respectively with respect to different packaging materials viz., open vessels, There was a significant difference between packaging materials and storages

polyethylene bags and paper bags. The results reveal that there was a significant methods.

difference between packaging materials and storage methods.

On fourth day of storage period, mushroom stored at room temperature in Effect on overall acceptability

polyethylene bags and paper bags gave off flavour and were not fit for [Table-4] reveals that the values for the overall acceptably of raw fresh mushroom
consumption. However, in open vessels the value for flavours was 4.0 .The were 5.50,7.1 and 7.2 at room temperature, 7.7,7.7 and 7.7 in house-hold cold
mushrooms stored under different storage methods showed lower values for storage system and 7.8,7.8 and 7.8 in refrigerated storage conditions with respect
flavour i.e. 4.80,4.50, and 4.60 in open vessels, polyethylene bags and paper to the different packaging materials. The results reveal that there was a significant
bags respectively in house-hold cold storage system and 5.20,5.10 and 5.30 in difference between packaging materials and storage methods on first day of
refrigerated storage conditions. The statistical analysis showed that there was a storages period Ekanem( 1998) [5].

significant difference in both packaging materials and storage methods.

Table-4 Changes in mean panel score values for Overall acceptability of oyster mushroom (Pleurotus sajorcaju) during different storage conditions.
Storage Storage period (days)

Method 3rd day 4th day 5th day
PI P2| P3 Mean P1 P2 | P3 Mean P2 P3  Mean

C1 5.50 71 7.2 6.60 4.3 53 5.0 4.2 - 40 | 273 - - - - - - -

C2 770 | 770 | 7.90 7.70 6.9 6.9 68 | 689 | 62 | 630| 64 6.30 50 | 490 | 450 | 480 | 42 - - -1.40

C3 780 | 780 7.80 7.80 7.0 7.0 7.0 7.0 59 | 68 6.8 6.50 | 550 | 530 | 590 | 557 | 40 | 45| 441 4.2
Mean 700 | 753 | 757 6.06 64 | 642 543 | 436| 573 35 34 | 346 273 | 150 1.37
SEM+ C P CXP C P CXP C P CXP C P CXP

0.08 | 008 | 014 008 | 008 015 009 | 0.09| 016 010 | 010 | 018 0.04 | 0.04| 0.08
CD 023 | 023 | 041 025 | 025 | 044 027 | 027 047 030 | NS NS 013 | 0.13] 023
C1 Atroom temperature P1 Open vessels
C2 House hold cold storage P2 Polyethylene bags
Cs Refrigerator P3 Paper bags

On second day of storage period, the mean score values for overall acceptability Packaging materials viz., open vessels, polyethylene bags and paper bags
of the mushroom were 4.3,3.3 and 5.0 at room temperature, 6.9,6.9 and 6.8 in respectively. These results reveal that there was a significant difference among

house-hold cold storage systems and 7.0,7.0 and 7.0 in refrigerated storage both packaging materials and methods of storage.

conditions with respect to different packaging materials viz, open vessels, On fourth day and fith day of storage periods, mushroom stored in different
polyethylene bags and paper bags, respectively. The results reveal that there was packaging materials at room temperature were not suitable for consumption,
a significant difference between packaging materials and methods. However, under different storage methods, the values for overall acceptability
On third days of storage period, mushroom stored in open vessels and were 5.0,4.9 and 4.5 in house-hold cold storage system and 5.5,5.3 and 5.3 in
polyethylene bags at room temperature were not good for consumption purposes. refrigerated storage conditions with respect to the different packaging materials.
However, materials stored at room temperature in paper bags were better from There was no significant differences were observed in packaging materials.
quality point of view. During different storage methods, the values for overall However, methods of storage showed significant differences.

acceptability were 6.2, 6.3 and 6.4 in house-hold cold storage system and 6.9, 6.8,

6.8 in refrigerated storage conditions with respect to the different Effect on the weight
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[Table-5] represents that the percentage of weight loss during storage of fresh
mushroom was 18.20, 6.89 and 6.53 at room temperature, 5.92,5.12 and 5.10 in
house-hold cold storage system and 4.48 4.12 and 4.2 in refrigerated storage

respectively. Statistical analysis showed that there was a significant difference
between packaging materials and methods of storage on first day of storage
period. However, loss of weight was more at room temperature than the other

conditions with respect to the open vessels, polyethylene bags and paper bags methods of storage.

Table-5 Percentage weight loss in oyster mushroom (Pleurotus sajorcaju) during different storage condition
Storage period (days)
Storage

Method

72.35
C. 592 | 512 6510 | 538| 1670 | 935 | 1062 | 1222 27.7 | 11.54| 2080 | 20.01| 31.95| 2032 | 2350 | 25.92| 36.20| 29.10 | 30.20 | 31.83
Cs 448 412 420 427| 825 | 800 | 732 | 7.86| 1026| 1020 | 10.10 | 10.18| 11.56 | 10.71 | 1050 | 10.92 | 1286| 1122 | 10.89 | 11.66

Mean 9.53 | 538| 528 2158 | 1441 | 1418 15.01 | 1587 | 30.34 3862 | 1897 | 3204 4047 2007 | 3373
C P | CXP C P CXpP C P CXpP C P CXp C P CXpP

SEut 0.04 | 0.04f 0.07 030 | 030 | 052 027 | 027 | 047 036 | 036 | 063 043 043 | 0.74
cD 013 | 013 022 090 | 090 | 155 081 081 | 140 107 | 107 | 1.8 128 128 | 22

C1 At room temperature
C2 House holds cold storage
Cs Refrigerator

P+ Open vessels
P2 Polyethylene bags
Ps Paper bags

On second day, the percentage weight loss was 39.8,25.89 and 24.6 at room
temperature 16.70, 9.35 and 10.62 in house-hold cold storage systems and
8.2,7.3. and 8.0 in refrigerated storage conditions in open vessels, polyethylene
bags and paper bags respectively, Statistical analysis showed that there was a
significant differences between packaging materials during different storage
periods. The weight loss was minimal in polyethylene bags as compared to open
vessels and paper bags the storage methods also showed significant effect .The
minimal loss of weight was observed in refrigerated storage system. On third day,
the percentage of weight loss was 70.08,60.12 and 25.89 at room temperature,
27.7, 20.80 and 11.54 in house-hold cold storage system and 10.26, 10.10 and
10.20 in refrigerated storage conditions in open vessels, paper bags and
polyethylene bags, respectively. The results reveal that there was a significant
difference between methods of storage and also in packaging materials. On fourth
day, the percentage of weight loss was 72.35, 60.12, and 25.89 at room
temperature, 31.95,25.50 and 20.32 in house-hold cold storage system and 11.56,
10.50 and 10.7 in refrigerated storage conditions in open vessel polyethylene
bags and paper bags, respectively. The results reveal that there were also
statistically significant differences between methods of storage and packaging
materials. On fith day, the percentage of weight loss was stable in all the
packaging materials at room temperature during storage of fresh mushroom.
However, in house-hold cold storage system and refrigerated storage conditions,
the percentage of weight loss was 36.20 32.20,29.10 and 12.86,10.89 and 11.20,
respectively in open vessels, polyethylene bags and paper bags. Similarly, there
were also significant differences among methods of storage and packaging
materials The above results reveal that low temperature had a marked effect on
the shelf-life of the mushroom samples stored in house-hold cold storage system
(15 + 3°C) and refrigerated storage conditions (4+ 2°C) during storage of
mushroom. Mushroom is reported to have a higher protease activity, which may
cause deterioration accompanied by undesirable changes. Thus, it was concluded
that for enhancing the shelf-life of mushroom upto the period of five days house-
hold cold storage system could be recommended in rural area and refrigeration in
urban area depending on the socio-economic conditions of the population. The
various packaging materials used during storage of mushroom showed that paper
bags were good for storage of mushroom due to the absorption of extra moisture,
which checks the spoilage Ekanem et al (1994) [6,7]
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