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Abstract

The fruiting bodies of three strains of P. ostreatus, grown on rice
straw, were subjected to chemical analysis. Trials to increase their shelf
life was investigated by freezing, drying or canning. Fruiting bodies con-
tained (on dry basis) 8.8-9.9% digestible protein, 64.3-66.3 % total sol-
uble carbohydrates, 12.0% fiber, 5.0 % ash and 5.0% fat. Chemical
composition of mushrooms was slightly changed according to the pro-
cessing method and/or additives for processing. Off-flavour was demon-
estrated in the unblanched and frozen mushroom. Both sun-drying with-
out steam blanching and canning in either cream or butter sauces show
reasonable potentialities for the industrial development of P. ostreatus
mushroom products .

INTRODUCTION

Pleurotus cultivation and trade is spreading rapidly in various parts of the
world due to its ability to grow on a wide range of unfermented plant waste materi-
als with low labour and energy costs, thus low initial investment is needed for the
production (Nair 1982).



622 SHAFIKA A. ZAKI et al.

Although growth requirments and cultivation methods for Pleurotus spp. have
been extensively studied (Rajarathnam and Bano, 1987), the available references
for the industrial processing of this mushroom appeared to be very limited and some
of the results are conflicting (Gormley and O' Riodain 1976 and Cho et al, 1982).
The shelf life of fresh oyster mushrooms appeared to be only 24 h when stored at
ambient temperatures and could be extended to 3-7 days when stored at chilling
temperatures (Gormley and O' Riodian, 1976 and Rajarathnam et al., 1983).

Metabolic activities of fresh mushrooms quickly decline leading to deteriora-
tion in the form of discolouration and off-flavours. Heavy loss in moisture followed
by increased toughness accompanied by changes in both protein composition and con-
tent during storage at 18°C have been reported (Hammond and Nichols 1975; Ham-
mond 1978 ; Rajarathnam et al., 1983).

Diphenoloxidases and polyphenol oxidases in mushrooms have a definite role in
browning of fruits (Murr and Morris, 1975) due to oxidation of colourless phenol
compounds into red to reddish brown quinons which then combine with amino acid de-
rivatives to form highly coloured complexes. (Cho et al 1982; Rajarthnam et al.,
1983).

Thus processing for inactivation of both respiratory and browning enzymes is
an essential step in extending the shelf life of the stored mushrooms (Mc Coard and
kilaso 1983).

The present investigation aimed at assessing the potential of freezing, canning
and drying on expanding the shelf life of P. ostreatus mushroom. The chemical com-
postion of fresh mushroom was also evaluated.

MATERIALS AND METHODS

Mushrooms of different P. ostreatus strains i.e. NRRL 2366, Somycel B 3004
and HARI 7, grown on rice straw in the facilities of Tanta Mushroom farm, were
used.

Processing of materials:

Freezing unblanched and steam-blanched mushroom samples were frozen in
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stainless steel containers covered with aluminum foil at either 0°C or at -30°C. Bla-
nching treatments were in an enclosed stainless steel containers for 3 minutes
(Oddson and Jelen, 1981).

Drying : Unblanched and steam-blanched mushroom samples, protected from
the direct sunheat, were sun-dried for 16-18 h at a recorded temperature ranged
from 20-82°C. A batch of the unblanced mushroom samples were also dried in an
oven at either 45°C for 6 h or at 65°C for 3 h (Oddson and Jelen ,1981).

Canning: Stipes and caps of the mushroom samples were separately steam
blanched for 3 minutes in a solution containing 1% sodium hydroxide and 0.05-0.1%
citric acid. Samples were placed in pyrex containers, then the containers were filled
with one of the following solutions a: 2% Na Cl, b: butter sauce (1 part flour, 3
parts butter and 4 parts water) and cream sauce (1 part flour, 2 parts butter and
15 parts whole milk). The filled contatiners ware autoclaved for 12 minutes at
121°C (Oddson and Jelen 1981).

Sensory evaluation

A panel of six persons was chosen to evaluate the organoleptic qualities of
mushroom samples. These qualities included flavour, colour, taste and texture. A
hedonic scale rating from zero to six was used for quality parameters. Mushroom
samples were cooked in butter for 3 minutes before serving, while dried products
were first rehydrated for 5 minutes. Canned mushrooms in cream and butter sauce
were warmed approximately to 60°C before serving. The organoleptic qualities
were evaluated immediately after harvest for fresh mushrooms and after 3 months
storage for the processed products (Oddson and Jelen, 1981).

Chemical analysis

Moisture, total nitrogen, fat, fiber and ash were analysed using the standard
methods as described by Lau (1982). Total soluble carbohydrates were calculated by
difference. The digestible protein (NX4.38) and energy values (k.cal. per 100 g dry
wt. = 2.62 x (% Nx6. 25) + 8.37 x 5 fat + 4.2x % carbohydrate) were calculated as
mentioned by Crisan and Sands (1978). Zinc, manganese, iron, sodium, cbpper and
potassium were determined as mentioned by Chapman and Pratt (1961). Phosphorus
was measured according to Jackson (1958). Calcium and magnesium were estimat-
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ed as described by Lau (1982).

RESULTS AND DISCUSSION

Chemical composition of the fruiting bodies of P.ostreatus
strains:

The proximate composotion of the fruiting bodies of the studied strains of P.
ostreatus is shown in Table 1. Protein contents, were found to be in the range of
8.78 to 9.72% with higher proteins detected in caps than in stipes . Fat of the whole
fruiting bodies was almost equal in the three strains and ranged from 4.20 to 4.
55%. Cap also showed higher fat contents than stipes. Ash contents found in this
study, ranged from 4.35 to 4.50% for caps and from 5.0 to 5.65% for stips. Fiber
of the fruiting bodies were around 12.0% and stipes contained higher fiber than
caps. Total carbohydrates of the fruiting bodies ranged between 64.3 and 66.3%.
Nearly, similar calorific values for the three studied strains ranged from 341 to
356 K cal per 100 g of dry mushrooms. Similar results were recorded by many in-
vestigators (Crisan and Sands 1978; Bano and Rajarathnam 1982).

Potassium and phosphorus were found to be the main constituents of ash for P.
ostreatus with quite fair amounts of sodium and magnesium and very low contents of
calcium and iron (Table 2). The obtained figures are within the range recorded by
Crisan and Sands (1978). Copper, manganese and zinc concentrations were within
the acceptable range reported by FAO/WHO (Bano and Rajarathnam, 1982).

Effect of processing on th chemical composition of P.ostreaus:

The chemical and organoleptic qualitites of the processed products of the three
studied strains were similarly affected and showed the same trend. Therefore, the
discussion of the obtained results was limited to P. ostreatus NRRL 2366. Table 3
shows the changes in the chemical composition of this strain as affected by the dif-
ferernt processing methods.

Both frozen and canned samples showed slightly lower moisture than the fresh
sample. The sun-dried mushrooms contained higher moisture than the hot air dried
products with highest moisture in blanched samples.
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Freezing showed slight decreases in digestible protein contents with minor
differences recorded in the blanched and unblanched frozen samples. Besides, no dif-
ferences were fpimd in fat contents between the fresh and frozen products. In addi-
tion, total carbohydrates showed slight decreases. The apparent increases in both
ash and fiber percentage, might be due to the decrease in moisture and other nutri-
ents. Slight changes of protein, fat and carbohydrates percent were noticed in the
product after all methods for drying.

Chemical changes due to canning with brine solution was expressed in slight
decrease in protein, fat and ash, with slight increase in fiber and carbohydrates.
Such results might be due to partial leaching of protein, fat and ash in the brine. The
opposite results were obtained when canning in either butter or cream sauces. This
could be due to tje additional protein and fat present in the sauces. Slight changes
were noticed for the calorific value except in case of additional cream or butter
sauces.

Sensory evaluation:

The highest overall sensory scores were recorded for the canned caps in ei-
ther butter or cream sauces, which surpassed the fresh mushrooms (Table 4). The
steam blanched frozen samples had higher scores than the unblanched ones. Among
the drying treatments, sun-drying without blanching demonstrated the greatest
scores. Addition of either cream or butter sauces appreciably improved the accepta-
bility of canned mushroom caps. Addition of brine solution could however be recom-
mended for canning the stipes. Forzen products at 30°C had suprior scores than the
frozen ones at 0°C for flavour, taste and texture. Off-flavour development in the
unblanched mushrooms during frozen storage might be due to lipid rancidity and
breakdown of phospholipids (Oddson and Jelen, 1981).

Blanched and dried mushromms were however very dark in colour and had a
semi-translucent appearance. Among the dried samples, unblanched sun-dried mush-
rooms had the highest scores for all the attributes as well as the overall scores,
followed by the hot dried ones and then the blanched sun-dried mushrooms. The low
rating of the dried samples is attributed to the dark colour and bad appearance of
these products (Oddson and Jelen, 1981).

Canned products showed considerable differences between the stipes and caps
in all sensory attributes and overall scores. Canned stipes in brine solution rated
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better than caps canned in the same solution. On the other hand, caps canned in ei-
ther cream or butter sauces showed higher scores. Butter and cream sauces seemed
to improve qualities as well as the overall scores and could be considered and excel-

lent means for canning the oyster mushrooms.

In conclusion, canning in either cream or butter sauces and sun-drying without
blanching could be considered possible processing methods for extending the shelf
life of oyster mushrooms (P. ostreatus) without considerable changes in either
chemical or organoleptic qualities. More investigation might be of value in the field
of processing the oyster mushroom. Blanching in solutions and permitted food addi-
tives are examples of this work.
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