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Three species of edible mushrooms, Collyb’a diminuta. Tricholoma lobayense and Qudeman-
siella canarli were grown on defined liquid media containing different nitrogen sources
separately to determine the optimal nitrogen source for growth and protein production.
Yeast extract was found to be best nitrogenous source for the growth of three test mushrooms.
C. diminuta and O. canarii showed the highest protein production in the 5-days old mycelia
grown in the medium containing yeast extract and peptone respectively. Whereas, 7.
lobayense showed the highest protein p&ucticm in 15-days old mycelia grown in the medium
containing casein hydrolysate.

INTRODUCTION

!
Mushrooms can utilize different forms of inorganic, organic and complex
nitrogenous compounds although they differ in their ability to utilize them. The
different sources of nitrogen utilized by the mushrooms include urea ( Humfeld,
1948 ; Humfeld and Sugihara, 1948 ), nitrates ( Block ez al., 1953 ) and ammonium
salt ( Reusser ef al, 1958 ). Rangaswami ( 1956 ) reported that Volvariella
volvacea grew best in peptone containing synthetic medium as nitrogen
source. The organic nitrogen was better than inorganic nitrogen for the growth of
Pleurotus ostreatus ( Usef and Magid, 1967 ). Protein nitrogen ( egg albumin )
was the sole nitrogen source for the maximum mycelial growth of Bolerus luteus

~ ( Luppi er al., 1974-75). Safari and Geribova ( 1975) found that proline and -

asparagine were the best nitrogen sources for the 14 strains of eleven species of
genus Agaricus, Serpula lacrimans grew better when both sucrose and aspertate
were given in high concentration ( Watkinson, 1975 ). Ghosh and Sengupta {1977)
reported that Volvariella volvacea preferred most KNO, as the nitrogen source for
its maximum mat yield, Data on the response of eight species of Morchella to
thirty different sources of nitrogen were reported by Kaul (1977). Goto and
Noriko (1978) reported the utilization of glutamate as a sole source of nitrogen by
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Lentinus edodes. Duvnjak et al. (1980) observed that Morchella hortensis grew
well in undiluted whey when sodium nitrate, ammonium chloride and ammonium
sulphate were added. Peptone was the best source of nitrogen for the growth of
both Agaricus bitorquis and Pleurotus ostreatus in submerged culture ( Hong et al.,
1981 ). Koseric and Nabuo ( 1981 ) reported that peptone and yeast extract
were the best nitrogen sources for the growth of morel mushrooms. Rao ( 1983)
reported that L-asparagine was the best for growth of Agaricus trisulphuratus
while yeast extract was the best for both Rhodocybe subgliva and Agrocybe praecox.
In the present investigation an attempt has been made to find out the optimal
nitrogen source\for the growth and protein yield by the three edible mushrooms.

MATERIALS AND METHODS

Test Organisms

The tissue cultures of Collybia diminuta ( Berk. & Br. ) Sacc., Tricholoma lobayense
Heim. and Oudemansiella canarii ( Jungh ). Hohn were used in the present investi-
gation. '

Preparation of Inoculum :

A small portion of the actively growing mycelium from a agar slant of each test
fungus was aseptically transferred to sterile Erlenmeyer flask (250 ml) containing
50 ml of glucose asparagine medium (Lilly and Barnett, 1951) and was incubated on
a shaking incubator (120 r.p m) at 30°C ( + 0.5°C) for 7 days in complete darkness.
After 7 days, the mycelial mat was aspetically fragsfented into small pieces with the
help of a waring blender. The fragmented mycelium was washed several times with
distilled water to remove any trace of adhering medium and then suspended in a
phosphate buffer medium (pH 5.5) for 24 hours to overcome the shock encountered
during blending. An aliquot of 1.0 ml of the mycelial cell suspension was used as

inoculum. :

-

Medium and growth conditions

To test the effect of different nitrogen sources, the standard glucose asparagine
medium was first prepared without any source of nitrogen. After preparation,
only one source of nitrogen was added to each set of medium in several flasks.
The different organic nitrogen sources used in this experiment were glycine,
B-alanine, L-arginine, DL-tryptophan, DL-methionine, L-asparagine and tyrosine
while the inorganic sources were urea and ammonium nitrate. Among the complex
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nitrogen sources used were peptone, casein hydrolysate and yeast extract. The
yeast extract was made vitamin free by treating it with activated charcoal powder
( 5 g/1 ) before incorporating in the medium. .

Each of the organic, inorganic and complex nitrogen sources added to the glucose-
asparagine medium was as mg of nitrogen present per litre &f original basal
liquid medium. The pH of the media of the three test fungi, C. diminuta,
T. lobayense and O. canarii were adjusted to their respective optimum values of
6.5, 6.5 and 6.0 with 0.2M phosphate buffer before sterilization. An aliquot of
50 ml of the medium was dispensed in each Erlenmeyer flask ( 250 ml), plugged
and sterilized~at 10 p.s.i. for 20 minutes. However, urea was sterilized by flltration.
The flask without any source of nitrogen were treated as control. Sufficient
number of flasks were prepared in order to have three replicates for each treatment.
Each set of sterilized flask with one type of nitrogen source was inoculated
separately with 1.0 ml of cell suspension of the mycelia of the three test fungi,
C. diminuta, T. lobayense and O. canarii and incubated ( stationary ) separately
in complete darkness for 5 days, 10 days, 15 days and 20 days at their respective
optimal temperatures of 30°C, 20°C and 20°C ( = 0.5°C ),

Table 1. Fungal mycelium ( g Dw/L ) produced on different nitrogen sources

Nitrogen Collybia Tricholoma Oudemansiella Average
source diminuta lobayense canarii

Control 2,483 1.161 2,105 1.916
Glycine 12.488 247 , 4.000 6.320
B-Alanine 12.022 2.872 3.600 6.165
L-Arginine 8.480 1.748 3.250 : 4,493
DL-Tryptophan 7.253 1.780 3.219 4.084
DL-Methionine 9.782 3.118 4,033 5.644
L-Asparagine 13.047 2636 4.004 . 6562
Tyrosine 10.760 < 2519 3.622 5.634
Ammonium nitrate 11.273 2,156 3.7713 5.734
Urea 10.219 1.637 3.946 5.234
Casein hydrolysate  17.892 1.786 6917 8.865
Peptone 17.947 3.939 7.658 : 9.848
Yeast extract 19.331 4,582 8.737 10.183
Average 11.767 2.485 4.527

L.S. D. at 5%, level Fungus (F) = 0.031; Nitrogen (T) = 0.064; FxT =0.111
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to a constant weight in a vaccum oven at 60°C for 24 hours, coolled in a desiccator
and weighed. -

Measurement of Protein

Total nitrogen content of dried mycellum was determined colorimetrically ( Folin
& Wu 1919 : Vogel 1961 ) using a photo-electric colorimeter ( Model AE-IL
Tokyo, Erma Optical Works Ltd., Japan). A conversion factor (Nx4.38) was
used to estimate mushroom protein content ( Crisan and Sands 1978 ).

RESULTS AND DISCUSSION

All the tested nitrogenous sources had a stimulatory effect on the growth o each
three test fungi but each test fungi individually showed a diverse nature of utiliza-
tion of different nitrogen sources. Yea t extract when used as the sole nitrogenous
source showed the optimum growth of each test fungi. DL-tryptophan showed
the least effect on growth of C. diminuta and O. canarii whereas T. lobayense grew
least in medium containing urea’ as nitrogen source (Table 1). Next to yeast extract,
peptone and caesin hydrolysate were found to increase’ the mycelial yield of
C. diminuta appreciably. Among the amino acids, L-Asparagine was best for
growth and this might be due to its better buffering capacity. Glycine and
B-alanine cameynext and which was followed by ammonium nitrate, tyrosine, urea,
DL-metheonine, L-arginine and DL-tryptophan. In case of T. lobayense, peptone
was the best source after yeast extract which was followed by DL-metheonine,
B-alanine, L-asparagine, tyrosine, glycine, ammonium nitrate, caesin hydrolysate,
DL-tryptophan, L-arginine and urea. In case of O. canarii, yeast extract was
followed by peptone, caesin hydrolysate, DL-methionine, L-asparagine, glycine,
urea, ammonium nitrate, tyrosine, B-alanine, L-arginine and DL-tryptophan. The
statistical analysis of the data on the effect of nitrogen sources on the growth of all
the test fungi were significant individually in comparison with the control ( without
any nitrogen source) at 5%, level. "I;he effects of incubation periods had a significant
role on the growth of all the test fungi individually at 5% level ( Table2).
OfF the four incubation period tried, 20 days was found to yield maximum amount of
mycelial biomass in all the three test mushrooms. This was followed by 15 days,
10 days and 5 days in order of preference. The growth of C. diminuta was
maximum in all the treatments and next to it was O. canarii followed by
T. lobayense. It was also evident that all the tested nitrogen sources had a significant
role on the growth of the test fungi in various incubation periods ( 5, 10, 15 and 20
days ) at 5% level in comparison with the control ( Table 3). In the present
investigation the data revealed that in all the three test-mushrooms there is possibly










