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EFFECT OF BLANCHING AND STORAGE CONDITIONS ON THE CHEMICAL COMPOSITION OF
OYSTER MUSHROOMS (PLEUROTUS OSTREATUS SPP.)
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The investigations were carried to study the effect of blanching times and storage conditions on the
chemical composition of dehydrated oyster mushrooms. The sliced mushrooms were blanched in hot
water at 98° for 0, 2,5 and 7, minutes and sulphited by dipping in 0.25% K2 S2 Os solution for 15 min-
utes. The dehydrated mushrooms were stored in polyethylene bags for 6 months at 20° and at ambient
temperatures. The results showed that moisture content was reduced greatly in dehydrated mushrooms
stored at ambient temperature, whereas it was increased stored at constant 20° temperature. The ether
extracted lipid, protein and crude fibres contents decreased during storage. The ash content increased
from 8 to 12% when stored at 20° and whereas it decreased from 11 to 15% under storage at ambient
temperature conditions.
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INTRODUCTION

Mushrooms have been relished as a delicacy for centu-
ries because of their subtle flavour [4], nice aroma and spe-
cial taste appeal [2]. They are also medicinally used [3, 4J
and have a ritual use [5]. Mushrooms are an exotic source
of vegetarian protein [6-9]. Technically mushroom is a fun-
gus; grown on compost in mushroom houses under con-
trolled conditions of temperature and humidity, 4 or 5 har-
vests can be produced during a 2-3 months period. They are
harvested daily, cooled immediately and processed the
same day to delay veil opening and reduce weight loss [5].

Mushroom cultivation has a great prospect as a cottage
industry in Pakistan. Agricultural waste amount to about
11.0 and 3.2 million tonnes of wheat and paddy straw re-
spectively per annum. If half of this quantity were used as
bedding material for cultivation of oyster mushroom, the
country's foreign exchange would benefit by about 10,500
million dollars annually from exporting 2.1 million tonnes
mushrooms [5]. During the year 1984-85, Pakistan earned
Rs. 49.2 millions as foreign exchange from exporting dried
mushrooms at the rate of Rs. 942/- per kilogram [7]. Being
a highly perishable commodity, processing and preserva-
tion of mushrooms is of vital importance to this cottage in-
dustry.

Mushrooms are rich in protein, carbo hydrated and
minerals and contains a little fat. For example, Saudi Ara-
bian truffles tTerfezia claveryi and Tirmania nives) have
been reported [8-10] as containing 19.6 and 27.2% protein,
2.8 and 7.4% fat, 7.0 and 13.2% crude fibre, 4.6 and 5.4%
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ash (on a dry weight basis). Mushrooms being a perishable
comodity, the shelf life is important. Fresh and processed
oyster species have been prolonged by a factor of 4 when
stored in a atmosphere of 40% CO2 and 1-2% 02 at 20°
[11]. The storing of mushrooms (Pleurotus flabelletus) at
ambient temperature has resulted in loss of soluble carbo-
hydrate and water. The degree of discolouration also in-
creases with duration of storage time [12]. However, dehy-
drated mushrooms stored at 25° at 60% relative humidity
were acceptable for 2 months [13] but off flavour devel-
oped in unblanched oyster mushrooms after 3 months at
30° [14]. Hot water blanching for 2-7 minutes at 80-98° in-
hibited the activity of peroxidase and o-diphenol oxidase,
which resulted in a longer shelf life and maintenance of ac-
ceptable quality. Zhuk and Tsapalova [15] blanched mush-
rooms at 80° and 90° for 2, 5 and 7 minutes using a ratio of
1 mushroom, 4 water and found changes in the soluble car-
bohydrate content, but no change in total nitrogen content.
Blanching at 80° for 2-5 minutes was found to be optimum.
Pruthi et. al. [11], found that water blanching for 5 minutes
was superior to steam blanching for colour retention in
dried mushrooms.

Keeping this in view, investigation were carried out to
produce a standard product by dehydration of oyster mush-
rooms and investigate its keeping quality at ambient tem-
perature and in store at 20°.

MATERIALS AND METHODS

The investigations were carried out in the Food Tech-
nology Department, University of Agriculture, Faisalabad
in 1987. The freshly harvested oyster mushrooms (Pleuro-
IUS ostreatus) were collected from the Plant Pathology De-
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partrnent, U.A. Faisalabad and cleaned under sprays of wa-
ter. The mushrooms were then sliced parallel to their longi-
tudinal axis and placed in a solution of citric acid (0.1 % w/
v) to prevent browning, before blanching in hot water at
98° for 0, 2, 5 and 7 miunutes. Each lot of blanched mush-
rooms were sulphited by dipping in 0.25% K2 S2 02 solu-
tion for 15 minutes. The peroxidase test [16] was used to
determine the adequacy of blanching. A representative
macerated sample of 2 g was the roughly mixed with suffi-
cient quantity of 0.5% guaiacol (in 50% ethyl alcohol) solu-
tion in China dish. Then similar amount of 0.08% hydrogen
peroxide was added. A heavy reddish brown colour forma-
tion after 3 minutes indicated the presence of peroxidase
activity (positive) and no change in colour indicated ab-
sence of peroxidase activity (negative). The results were as
follow.

Each batch of blanched mushrooms were spread uni-
formaly on drying trays at the rate of 1 kg/m! and dried to

Table 1. Effect of blanching time on peroxidase activity
in fresh mushrooms.

Blanching time (min.) Test

o
2
5
7

+

A blanching time of 2 minutes was the minimum for effective inactiva-
tion of the peroxidase enzyme (no colour formation).

about 5% moisture level using a tunnel dehydrator (inlet
temperature 40°), outlet temperature 70° and air velocity of
152.4 m/min. The dehydrated mushrooms were ground,
packed in polyethylene bags (0.04 ± 0.01 mm thickness)
and sealed manually using a heat sealer. Eighteen bagged
dried mushrooms per treatment were stored at 20° and am-
bient temperature which ranged from 2.5° during January
to 46.0° during June. Three samples were collected at
monthly intervals and analyzed for moisture, ether extrac-
tive lipid, protein, crude fibre and ash by standard AOAC
methods [17]. Data were analyzed statistically by analysis
of variance [18].

RESULTS AND DISCUSSION

An analysis of variance (Table 2) and depicted in (Fig.
1.) indicated highly significant differences for storage peri-
ods and blanching times independent of each other. The
moisture content decreased substantially from 17.9 to
23.2% during storage at ambient temperature, which ma.
be attributed to dry environment under these conditions.
Conversely, mushrooms stored at 20° gained from 14 to
18% moisture, due to the higher relative humidity under
these conditions. The actual moisture content ranged from
5.0 to 6.0, which is well below other reported values [11].

The data in Table 3 and illustrated in (Fig. 2) indicated
highly significant differences due to different blanching
times and storage intervals. The ether extractives lipid con-
tent decreased significantly with increase in blanching time
under all storage conditions. The decrease in ether extrac-
tives lipid during blanching, an increase in moisture content

Table 2. Effect of blanching time on moisture content (%) in dried mushrooms during storage
at ambient temperature and 20°.

Storage Blanching time (min.) Mean
period 0 2 5 7
(months) Amb 200e Amb 20°C Amb 200e Amb 20°C Amb 200e

0 5.6 5.0 6.5 5.0 6.6 5.2 6.7 5.1 6.4 5.1
1 5.3 5.2 5.4 5.2 6.5 5.3 6.6 5.4 6.0 5.3
2 4.7 5.4 6.2 5.4 6.5 5.4 6.5 5.5 6.0 S.4
3 4.5 5.5 6.2 5.5 6.3 5.5 6.4 5.7 5.9 5.6
4 4.3 5.6 5.7 5.6 5.9 5.7 5.9 5.8 5.5 5.7
5 4.3 5.8 5.5 5.6 5.4 5.7 5.7 6.0 5.2 5.8
6 4.3 5.9 5.3 5.7 5.2 6.0 5.5 6.0 5.1 5.9

Mean 4.7 5.5 5.8 5.4 6.1 5.5 6.2 5.6
Stat. Significance LSD S.E.±

Treatments Temperature p= 0.05 P = 0.01
°C

Storage Ambient 0.90 0.12 0.045
20° 0.03 0.05 0.017

Blanching Ambient 0.07 0.09 0.033
20° 0.02 0.010

- All values are averages of three replicates.
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during storage at 20° or the formation of lipid peroxidation
products due to high storage temperature. The lipid content
ranged from 2.5 to 4.8% in Pleurotus ostreatus mush-
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rooms, somewhat lower than reported fat values (6.7 to
7.4%) in other species of mushrooms [1, 8, 10]. This vari-
ationmay be due to species differences, the substrate used
and environmental conditions.

The blanching time and storage intervals showed a
highly significant effect on protein content of dried mush-
rooms (Table 4, Fig. 3). There were highly significant
losses in protein content in dried mushrooms with blanch-
ing times due to leaching and storage periods under condi-
tions of high relative humidity at 20°. These results agree
with-other published data [11]. The protein content was
about 31 % which agreed with other published values [8-
10].

Differences in the crude fibre (Table 5, Fig. 4) content
were highly significant correlated with blanching time and
storage period. The crude fibre content progressively dur-
ing storage at both ambient temperature and 20°, but in-
creased with blanching time at ambient temperature stor-

30

Fig. 3. Storage period (months).

Table 3. Effect of lanching time on ether extractives fat content (% of DM) in dried mushrooms during storage
at ambient temperatue and 20°.

Storage Blanching time (min.) Mean
period 0 2 5 7
(months) Amb 20°C Amb 20°C Amb 20°C Amb 20°C Amb 20°C

0 4.8 4.6 3.8 3.8 3.7 3.7 3.4 3.4 3.9 3.9
1 4.4 4.5 3.7·. 3.7 3.5 3.4 3.2 3.2 3.7 3.7
2 4.3 4.4 3.6 3.5 . 3.3 3.3 3.1 3.1 3.6 3.6
3 ~4.2 4.3 3;3 . 3.2~ 3.2 3.4 2.9 3.0 3.4 3.5
4 3.9 4.0' 3J .3.1 3.1 3.1 2.7 2.8 3.2 3.2
5 3.8 ~~.6 3.0 3.0 2.9 3.0 2.6 2.7 3.1 3.1
6 .3.8r' 3.9 2.8 3.0 2.8 2.8 2.5 2.5 3.0 3.0

Mean 4.2 4.2 3.3 3.3 3.2 3.2 2.9 3.0
Stat. Significance LSD S.E.±

Treatments . Temperature P=0.05 P= 0.01
°C

Storage Ambient 0.06 0.08 0.032
20° 0.09 0.12 0.045

Blanching Ambient 0.04 0.06 0.022
20° 0.07 0.09 0.034

- All values are averages of three replicates.
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age, while it remained relatively unaffected at 20° storage.
This agrees with the observations of Prestley [1] who found
that the content of hot water soluble material leached from
fibre increased as blanching time increased, and those of
Hussain and Eid [8]. However, Hussain and Eid [8J and
Sawaya et. al. [10]- reported higher value of crude fibre.

Again variations may be due to species, substrate used and
environmental conditions.

An analysis of variance of data (Table 6) and illus-
trated in Fig. 5 showed highly significant differences due to
blanching time and storage periods on ash content. This de-
creased substantially as blanching time increased. The val-

Table 4. Effect of blanching time on protein content (% of DM) in dried mushrooms during storage
at ambient temperature and 20°.

Storage Blanching time (min.) Mean
period 0 2 5 7
(months) Amb 200e Amb 200e Amb 200e Amb 200e Amb 200e

0 31.0 31.0 30.3 30.3 28.4 28.4 27.7 27.7 29.4 29.4
1 30.5 30.5 29.6 29.7 28.1 28.1 27.5 27.5 28.9 29.0
2 30.0 29.6 29.4 29.3 28.0 28.0 27.4 27.2 28.7 28.5
3 29.5 29.4 29.2 29.2 27.4 27.5 27.6 27.2 28.4 28.3
4 29.1 29.2 29.0 29.1 27.3 27.5 26.6 26.5 28.0 28.1
5 28.9 29.1 28.5 28.9 27.1 27.2 26.3 28.2 27.7 28.4
6 28.4 28.9 28.3 28.2 26.8 27.2 26.1 26.1 27.4 27.6

Mean 29.6 29.7 29.2 29.2 27.6 27.7 27.0 27.2
Stat. Significance LSD S.E.±

Treatments Temperature P = 0.05 p= 0.01
°e

Storage Ambient 0.17 0.22 0.083
20° 0.42 0.56 0.208

Blanching Ambient 0.12 0.17 0.063
20° 0.31 0.42 0.157

- All values are averages of three replicates.

Table 5. Effect of blanching time on crude fibre content (% of DM) in dried mushrom during stroage
at ambient temperature and 20°.

Storage Blanching time (min.) Mean
period 0 2 5 7
(months) Amb 200e Amb 200e Amb 200e Amb 200e Amb 200e

0 5.9 5.0 6.7 5.1 6.7 5.1 6.8 5.0 6.5 5.1
1 5.9 5.1 7.0 5.2 6.5 5.3 6.6 5.4 6.5 5.3

2 5.7 5.3 6.1 5.5 6.3 5.4 6.4 5.5 6.1 5.4

3 5.5 5.4 5.6 5.6 6.0 5.8 6.2 5.6 5.8 5.6
4 5.4 5.5 5.4 5.7 5.8 5.6 6.0 5.8 5.7 5.7
5 4.4 5.8 5.1 6.0 5.5 5.8 5.6 6.0 5.2 5.9
6 4.3 6.1 4.8 6.2 5.1 6.1 5.3 6.2 4.9 5.2

Mean 5.3 5.5 5.8 5.6 6.0 5.6 6.1 5.6
Stat. Significance LSD S.E.±

Treatments Temperature P = 0.05 P = 0.01
°e

Storage Ambient 0.16 0.22 0.081
20° 0.12 0.17 0.062

Blanching Ambient 0.12 0.16 0.061
20° 0.09 0.12 0.047

- All values are averages of three replicates.
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Table 6. Effect of blanching ticm on crude fibre content (% of DM) in dried mushroom during storage
at ambient temperature and 20°.

Storage Blanching time (min.) Mean
period 0 2 5 7
(months) Amb 20°C Amb 20°C Amb 20°C Amb 20°C Amb 20°C

0 6.1 6.1 5.4 5.4 4.8 4.8 4.2 4.3 5.1 5.2
1 6.1 6.1 5.5 5.5 4.8 4.8 4.3 4.3 5.2 5.2
2 6.3 6.2 5.6 5.6 4.8 4.9 4.3 4.4 5.3 5.3
3 6.4 6.3 6.0 5.7 4.9 5.2 4.5 4.5 5.5 5.4
4 6.5 6.4 5.8 5.7 4.9 5.2 4.6 4.6 5.5 5.5
5 6.6 6.4 5.9 5.8 5.1 5.2 4.7 4.5 5.6 5.5
6 6.8 6.5 6.0 5.9 5.3 5.3 5.8 4.8 5.7 5.6

Mean 6.4 6.3 5.7 5.7 4.9 5.1 4.5 4.5
Stat. Significance LSD S.E.±

Treatments Temperature P= 0.05 P = 0.01
°C

Storage Ambient 0.11 0.15 0.055.
20° 0.09 0.12 0.045

Blanching Ambient 0.08 0.11 0.041
20° 0.07 0.09 0.034

- All values are averages of three replicates.

c:
~
co
u
s:
~ 5.0

0.0' I----,--r--y---r---...---,
o 1 2 3 4 5

Fig. 5. Storage period (months).
6

Fd. Sci. Tech. Absts. 12(1); J99 (1980).
3. M. Be. I. Bukhari, Sahieh-ul-Bukhari. Chap. "Kitab-ut-

Tib" (pub. Kutab Khana Rashidia Dehli India) (1375
A.H.) Vol. 2, pp. 850.

4. A. Terad, Up-tO-Date Food Processing (Japan), 19, 12
(1984). cf; Fd, Sci. Tech. Absts. 17(3), G64 (1985).

5. M. Ramzan, M.Sc. Thesis, Studies on the Cultivations
of Oyster Mushrooms (Pleurotus spp.) (Deptt. Plant
Pathology, University of Agriculture, Faisalabad
1982), pp. 1-43.

6. R.B. Beelman, FJ. McArdle and G.K. Parrish, Mush-
room Sci. 9, 333 (1976), cf, Fd. Sci. Tech. Absts. 8(6),
J980 (1976).

7. S.M. Khan, Annual Research Report of the Project PL-
480, Studies on the Cultivation of Edible Mushrooms
in Pakistan. Deptt. of Plant Pathology, Univ. of Agri.
Faisalabad 1985), pp. 1-30.

8. M.A. Hussain and N.M. Eid, Nahrung, 24, 811 (1980).
cf, Fd. Sci. Tech. Absts., 13(2),1277 (1981) .

9. I. Miletic, D. Stanimirovic and S. Stanimirovic, Hrana-
i-Ishrana, 24, 159 (1983). cf, Fd. Sci. Tech. Absts.
17(3),1160 (1985).

10. W.N. Sawaya, A. Al-Shalhat, A. Al-Sagair and M. AI-
Mohammad, J. Fd. Sci., 50, 450 (1985). cf, Fd. Sci.
Tech. Absts. 17 (9),137 (1985).

11. J.S. Pruthi; J.K. Manan, B.L. Raina and M.S. Teotia,
Indian Food Packer, 38, 55 (1984). cf, Fd. Sci. Tech ..
Absts., 17 (9),1134 (1985).

12. S. Rajarathnam, Z. Bano and M.V. Patwardhan, J. Fd.
Tech., 18, 153 (1983).

7

~
.0
;;: 5
a.

1:1
:l
U

4
0.0 '----..--.---r--"T"'""-.-----,

o 2 3 4 5 6

Fig. 4. Storage period (months).
6.0

t
5.5

ues (around 6.0% of PM) were greater than for Kuwaiti and
Saudi Arabian Truffles [8].

REFERENCES

1. BJ. Priestley, Effect of Heating on Food Stuffs (Ap-
plied Sciences Pub!. Ltd. London., 1984), pp. 327-328.

2. H. Pyysolo and Livsmedel. Stekrnik 20,186 (1978) cf,



206 M.A. Bhatti. NZ. Perwaz, D. Muhammad. Mi. Mukhdum. R.A. Riaz and SM. Khan

13. A.G. Deshpande and D.V. Tamhave, J. Fd. Sci. Absts.,
15, J 1504 (1983).

14. T.R Gormley and EO. Riordain, Wissenschaft and
Technologie, 9, 75 (1976), ef, Fd. Sci. Tech. Absts.,
8(10), J 1671 (1976).

15. Yu. T. Zhuk and I.E. Tsapalova, Konservinayai-
Ovoshchesushilnaya Promyshilenost, 8, 330 (1983), ef,
Fd. Sci. Tech. Absts 17 (8), J87 (1985).

16. W.B. Van Arsdel and M.J. Copley, Food Dehydration
Vol. II. Products and Technology. (The AVI Publish-
ing Company, Inc., 1964), p. 694.

17. A.OA.C. Official Methods of Analysis. Associatin of
Official Analytical Chemists, Washington DC. 1984).

18. RG.D. Steel and J.H. Tonia, Principles and Proce-
dures of Statistics (McGraw Hill Book Company Inc.
NewYork, 1980), 2nd ed.


