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ABSTRACT 
 

Organoleptic evaluations were conducted to asses the efficacy of different preservation 

techniques to prolong the shelf life of  H. ulmarius.  It was observed that H. ulmariuscan be kept 

freshfor uptosixty hoursin perforated polythene bags under normal room temperature, whereas 

the shelf life can be prolonged up to nine days under refrigerated condition in aluminum foil 

pack. Among the three different methods of drying, mushrooms driedin mushroom drier and hot 

air oven at 60 oC until constant weight recorded maximum shelf life of 62 days with good 

palatability. Among the wet preservation methods, blanched mushrooms immersed in steeping 

solution (B) recorded  prolonged shelf life in comparison with unblanched mushrooms and 

mushrooms stored in brine solutions. Also, retention of colour and flavour of the preserved 

mushroom was kept intact in blanched mushrooms.  

 

INTRODUCTION 

Oyster mushroom is popular and widely cultivated throughout theworld mostly in Asia and 

Europe due to its excellent flavour, texture and higher biologicalefficiency (Tesfawet al., 

2015).Mushrooms are considered as functional foods because they contain substances that might 

be used directly in diet and promote healthiness (Patel and Goyal, 2012). They are rich in 

protein, carbohydrates, minerals, vitamins, unsaturated fatty acids, tocopherols, ascorbic acid and 

carotenoids that fit the definition of food supplements (Reis et al., 2011). Many investigations 

from different regions of the world confirmed that Pleurotus mushrooms contains various 

bioactive compounds including terpenoides, steroids, phenols, alkaloids, polysaccharides, lectins, 

nucleotides, polysaccharides and polysaccharopeptides which had been isolated and identified 

from the fruit body, mycelium and culture broth of mushroom and shown to have promising 

biological effects (Hui Yu Huang et al., 2014). 
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Oyster mushrooms are highly perishable in nature and the shelflife varies between 2 and 

4 days when stored at normal temperatures. Browning of mushrooms is the major cause of 

quality losses that accounts for the reduction in market value. Post-harvest changes such as 

browning of cap, softening of the tissues, moisture loss and development of some off-flavour 

cause mushrooms to loose its marketability. Owing to its softer pericarpand absence of  an 

epidermis layer, mushroomsare more susceptible to tissue damage and bruising during handling 

and storage, which triggers the browning process (Wicher,  and Pellon, 1998).The extension of 

self life of mushroom has thus become a concern of researchers, which can only be accomplished 

through suitable preservation technique available such as canning and dehydration which are 

successful in case of button mushroom.Hence, selection of suitable preservation technique for 

oyster mushrooms also, are of prime importance (Das and Anuradha, 2000). With this 

background, this research has been carried out to identify the most suitable preservation methods 

on prolonging the shelf life of Hypsizygus ulmarius mushrooms 

 

MATERIALS AND METHODS 

Influence of packing material in storage of H. ulmarius under room temp. and refrigerated 
conditions 

A study was conducted to find out the best packing material for the preservationof fresh 

mushrooms. For this seven packing materials viz., polypropylene cover filled with air,polypropylene 

cover without air, polythene cover filled with air, polythene cover without air, perforated polythene 

cover andwrapping in aluminum foil were tested for their efficacy in supporting the shelf life 

of the mushroom under room temp. The harvested mushrooms placed as such in open trays 

served as control. Observations were made on the shelf life in terms of palatability at 12, 24, 36, 

48 and 60 h. after preservation in different packing materials under room temperature (28±2ᵒC) 

and at 3, 6, 9, 12, 14 and 16 days after harvest under refrigerated conditions. 

Preservation by dehydration 

The mushrooms were dehydrated in mushroom drier, hot air oven at 60C and using solar 

heat till they attain a constant weight. The dehydrated mushrooms were packed in air tight 

containers, stored under room temp. and under refrigerated conditions. The dried product was 
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assessed periodically by the colour change, weight loss and shelf life in terms of palatability. The 

treatments were retained until the basidiocarp were no longer fit for consumption. 

Preservation by steeping method 

Mushrooms were harvested at the matured stage and made in to small pieces. The cut 

mushrooms were subjected to either blanching or sulphitation separately prior to steeping in the 

preservative chemicals. The mushrooms were stored in bottles containing different preservatives 

at different concentrations under room temp. The preserved mushrooms were subjected to 

organoleptic evaluation periodically and observations were made on the color change and 

palatability of the stored mushrooms. The treatments were retained until the basidiocarp were no 

longer fit for consumption. The mushrooms without any treatment served as control. 

Blanching 

The mushroom were dipped in hot water @ 95C for two to three min. and then 

immediately transferred to cold water for a few min. The blanched mushrooms were kept 

immersed in preservative chemicals. 

Sulphitation 

Cut mushrooms were dipped in potassium metabisulphite solution (0.75% w/v) for 15 min. 

before steeping in preservative chemicals. 

Preservative chemicals used for steeping 

Steeping solution (A) 

Steeping solution (A) was prepared by adding sodium chloride (2.5%), ascorbic 

acid (0.1%), citric acid (0.29%), sodium bicarbonate (0.1%) and potassium meta bisulphate 

(0.1%) in distilled water.  

Steeping solution (B) 

Steeping solution (B) was prepared by adding sodium chloride (2.5%), ascorbic acid 

(0.15%), citric acid (0.3%), sodium bicarbonate (0.15%) and potassium metabisulphate (0.15%) 

in distilled water. 
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Preservation in brine solution  

The brine solution at different conc. levels is prepared with common salt (2%),sugar  (1%) 

and citric acid (0.05%) (Azad et al., 1987). Accordingly, brine solution of 2, 5, 10 and 15 per 

cent conc. were prepared and used in this study. The samples were kept in sterile bottles 

containing brine solution. 

The mushroom preserved in various preservatives and stored in different conditions and 

fresh mushrooms were subjected to organoleptic evaluation using a questionnaire (Annexure I). 

The test panel consisted of 25 respondents from the postgraduate students and faculty members 

of Annamalai University. A score card with grades of the products as excellent - 5, good - 4, 

very fair - 3, fair - 2 and poor - 1 was prepared based on the characteristics such as appearance, 

colour, taste  andorder of preference (Eswaran, 1998).  

RESULTS AND DISCUSSION 

Influence of packing material for storage of H. ulmarius under room and refrigerated 

conditions 

The results of the present experiment revealed that H. ulmariuscould be stored upto60 h. 

in perforated polythene bags under normal room temperature. In all the other methods mushrooms 

showed change in colour and off flavor, losing their edibility. Under refrigerated conditions 

mushrooms wrapped in aluminum foil pack, was found to retain its edibility upto nine days 

(Tables 1 and 2) whereas in all other methods the pileus showed change of colour and slight 

liquefaction at the margins. The present result was supported by the findings of Munjal (1975) who 

suggested perforated alkathane bags for storing the mushroom at 10-15C. The extended shelf life 

observed in the present study with perforated polythene bags could be due to the reason that 

mushrooms packed in perforated polythene bags exchange fresh air with the accumulated gases 

for maintaining good quality as observed by Seth (1980). 

It has been reported that in recent years the use of different storage containers has 

become the most economical and effective method of extending the shelf-life of mushroom 

(Tano et al., 1999). Generally, storage at low temperature (1–4C) is ideal for increasing the 

shelf life of mushrooms, since they reduce the physiological processes in mushrooms like 

reduced respiration rate, delayed browning, decreased dehydratation rate and microbial growth 

(Gonzalez et al., 2006; Simon et al., 2010). Xing (2008) also opined that modified temp. can 
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extend the post-harvest life of mushrooms by reducing their respiration rate as well as production 

of ethylene, reduced metabolic activity, minimising enzymatic browning and retaining visual 

appearance in H. marmoreus. 

Effect of different methods of drying on H. ulmarius shelf life 

The dried product was assessed by the weight loss, morphological changes and shelf life.  

It was found that mushrooms dried in mushroom drier and hot air ovenat 60C, until 

constant weight recorded at par results and maximum shelf life of 62 and 63 days, 

respectively with good palatability.  The mushrooms dried in mushroom drier at 60C recorded 

a maximum loss of weight (83.6%)Also the mushrooms turned dark brown upon drying in these 

two methods. The mushrooms dried under sunlight recorded the shortest storage period (45 days) 

and the mushroom stored as such in the room conditions decayed within two days (Table3). 

Earlier Singh et al. (1996) designed a trough-flow drier which showed an optimum drying temp., 

time and criticalmoisture content to be 60C, 7 h. and 5 per cent, respectively. Different techniques 

havebeen described for drying oyster mushroom. Kozak and Krawczyk (1989) reported that oyster 

mushroom was highly suitable for dehydration and pickle preparation.  

Effect of wet preservation methods on the shelf life of H. ulmarius 

The results presented in table 4 revealed that blanched mushrooms showed prolonged 

shelf life in comparison with unblanched mushrooms. Also, longer storage periods were 

observed in mushrooms stored in steeping solutions than the mushrooms stored in brine 

solutions. The mushrooms steeped in preservative (B) after blanching or sulphitation recorded 

25.2 days and 9.8 days of storage, respectively, as against nine days of storage observed in the 

untreated mushrooms. The mushrooms after blanching or sulphitation when steeped in 

preservative (A) were stored effectively for 13.8 days and 8.8 days, respectively. When stored in 

two per cent brine solutions, the blanched mushrooms could be stored for a period of 6.5 days. 

An increase in the conc. of the brine solution increased deterioration of mushrooms. Darwin 

Christdhas Henry (2007) who reported that the blanched V. volvacea in two per cent conc. of 

steeping solution recorded maximumshelf life.  
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Table 1. Storage of H. ulmarius at room temperature (28  2C) 
Tr. 
No. Treatment 12 h 24 h 36 h 48 h 60 h 72 h 

1 Perforated PP cover Excellent and 
edible 

Excellent and 
edible 

Edible Edible NE NE 

2 PP cover with out air Edible Edible Edible Edible NE NE 

3 Perforated polythene 
cover 

Excellent and 
edible 

Excellent and 
edible 

Edible Edible Edible NE 

4 
Polythene cover with 
air Edible Edible Edible Edible NE NE 

5 
Polythene cover 
without air Edible Edible Edible Edible NE NE 

6 Packed in aluminum 
foil Edible Edible Edible Edible NE NE 

7 Open tray Edible Edible Edible Edible NE NE 
NE – Non edible 
 

Table 2.  Storage of H. ulmarius under  refrigerated conditions (10-15C) 
Tr. 
No. 

Treatment 3 days 6 days 9 days 12 
days 

1 Perforated PP cover 
Excellent 

and 
edible 

Edible Slight liquefaction at pileus margins but 
remain edible 

NE 

2 PP cover without air 
Excellent 

and 
edible 

Edible Slight liquefaction at pileus margins but 
remain edible 

NE 

3 Perforated 
polythene cover 

Excellent 
and 

edible 
Edible Slight liquefaction at pileus margins but 

remain edible 
NE 

4 Polythene cover with 
air 

Excellent 
and 

edible 
Edible Sporophore lose their colour, remains 

edible 
NE 

5 
Polythene cover 
without air 

Excellent 
and 

edible 
Edible 

Slight liquefaction at pileus margins but 
remain edible 

NE 

6 
Packed in aluminum 
foil 

Excellent 
and 

edible 
Edible Edible NE 

7 Open tray Edible 
Slight 
drying 
starts 

Dry and ice crystal deposit NE 

NE – Non edible 
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Table 3. Effect of different methods of drying on H. ulmarius shelf life 

Tr. 
No. 

De-hydration 
methods 

Initial 
weight (g) 

Final weight  
(g) 

Reduction 
of weight 

(%) 

Morphological 
changes 

Shelf life 
(days) 

1 Sunlight 100 18.6b 81.4 Dark brown 45b 
2 Mushroom drier 100 16.4a 83.6 Dark brown 62a 
3 Hot air oven 100 16.9a 83.1 Dark brown 62a 

4 Control 100 100c 00.0 Brownish black and 
rotten 

2c 

Values not sharing a common superscript differ significantly at P < 0.05 (DMRT) 
Table 4. Effect of wet preservation methods on the shelf life of H. ulmarius 

Tr. No. Preservative used 
Shelf life (days) 

Control Blanched Sulphitation 

1 Steeping solution (A) 7.6b 13.8b 8.8b 
2 Steeping solution (B) 9.2a 25.2a 9.8a 
3 Brine solution (2%) 1.9c 6.5c 3.7c 
4 Brine solution (5%) 2.3d 4.3d 2.9c 
5 Brine solution (10%) 0.5e 2.8e 3.2c 
6 Brine solution (15%) 0.5e 3.3e 3.2c 

Values not sharing a common superscript differ significantly at P < 0.05 (DMRT) 
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