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The four test orgamisms could wtilize seven different carbon compounds. Of these starch, maltose, glucose and
sucrose were most favourable for the mycehial growth of Lentinus squarrosulus, L. polychrous, A. broadwayi and
A hygrometricus respectively. Xylose was found to have some inhibitory effect on the growth of A.
hygromeiricus.

L-glutamic acsd and ammoniem sulphate supported excellent growth of L. squarrosulus among the organic and
imorgamic sowrces mespectively. Lysine was the best organic source for L. polychrous whereas it was potassium
mitralc among the morganic ones. L-asparagine was the best organic source for A. broadwayi and it was polassium
mirale among the inorganic ones. In case of A. hygrometricus. L-asparagine was the best organic source and
ammomum sulphate supported best growth among the inorganic nitrogen sources.
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INTRODUCTION
Carbon plays an essential function in the metabolism of fungi. It helps in the synthesis of

the essential compounds which are necessary for the maintenance of the growth and

differentiation. Like carbon sources, nitrogen is also used both for functional and structural
purposes of fungi.

The present study was undertaken to determine the effect of various carbon and nitrogen
sources on the mycelial growth of Lentinus squarrosulus Mont., L. polychrous Lev.,
Agrocybe broadwayi (Mont.) Dennis and Astraeus hygrometricus (Pers.) Morg. in a liquid
systhetic medium. :

MATERIALS AND METHOD

Tissue cultures were prepared from fresh and young basidiocarp of the test fungi, collected
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: from the different parts of Bankura district, W. Bengal, during the period from July to

September. The cultures were isolated on 2% malt agar slants.

To test the utilization of different carbon and nitrogen sources, the fermentations were
carried out in Lutz (modified by Singer, 1975) basal medium [NH4NO3 - 1.0 g,
(NO4)2HPO4 - 1.0 g, MgS04, 7H20 - 0.1 g, Fe(S04)3 - 0.1 g, MnSO4 - 0.025 g, distilled
water 1000 ml] for L. squarrosulus, L. polychrous, Agrocybe broadwayi and ‘Hagem’ basal
medium [KH2POs4 - 0.5 g, MgSO4., 7TH20 - 0.5 g, NH4Cl - 0.5 g, 10 drops of 1%
solution of ferric chloride, distilled water - 1000 ml] for Astraeus hygrometricus.

These two media were supplemented separately with desired carbon compounds viz.
D-glucose, D-galactose, sucrose, maltose, starch, and mannitol. The concentration of carbon
in each compound was equivalent to that present in 2% maltose. It case -of starch 20 g
was added per litre of medium . The basal medium without any carbon source was treated
as control.

To determine the best nitrogen source, the two basal media were supplemented separately
with desired nitrogen compounds viz, ammonium sulphate, potassium nitrate, potassium
nitrite, glycine, L-aspertic acid, L-glutamic acid, L-asparagine, L-lysine, and cystine. The
basal media without any nitrogen source served as control. Amount of nitrogen in each
compound was equivelent to the amount of nitrogen present in the original Lutz midium.

The pH of the media was adjusted to 6.0 by 0.2 M phosphate buffer, and 50 ml of the
medium was taken in Erlenmeyer flasks (250 ml) and sterilized for 15 min at 15 p.s.i.

Each flask was inoculated with an agar block (3 mm diameter) containing 7
days-old-mycelia of the test organisms and incubated separately for 14 and 21 days under
static condition in diffused light at 30°C (% 1°C).

After incubation, mycelia from three flasks of each treatment were harvested by filtration
through a tarred sintered funnel (Jena IG-3), washed repeatedly with distilled water to
make it free from any trace of adherent medium, then dried at 60°C for 96 h and cooled
in a dessicator and weighed.

The average dry weight of mycelium of the three replicates of each set are presented in
Tables 1 and 2. i

RESULTS AND DISCUSSION

Results presented in Table 1 revealed that starch was the best source of carbon for growth
of L. squarrosulus, followed by maltose, D-xylose, glucose, mannitol, sucrose and xylose.
Glucose was the best carbon source for the growth of A. broadwayi followed by maltose,
starch, sucrose D-xylose and mannitol. Glucose was the best source of carbon for A.
hygrometricus followed by sucrose, maltose, starch and mannitol. D-xylose had some
inhibitory effect on growth of A. hygrometricus. In case of A. hygrometricus the growth
was maximum after 21 days.

Like many mushrooms Lentinus squarrosulus prefers starch - a polysaccharide, rather than
monosaccharide, where as L. polychrous favours maltose, a disachharide for good mycelial
growth. Jandiak and Kapoor (1976) reported in Pleurotus sajor-caju, highest growth
supported by starch, and fairly good growth by maltose, glucose, sucrose and dextrin.
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Chandra and Purkayastha (1977) reported best growth of L. subnudus in dextrin. Of the
various carbon sources, glucose appeared to be the best for A. hygrometricus and this was
in accordance with the findings of Bakshi (1974). However. D-xylose showed some
inhibitory role for A. hygrometricus. Similar diversity in the utilization of different carbon
sources by different mushrooms were reported by several investigators earlier. This
difference might be due to change in pH of the medium through accumulation of free
organic acids during the hydrolysis of the respective compounds as compared to glucose
(Cochrane, 1958).

Table 1. Data * showing effect of different carbon sources on mycelia growth of Lentinus
squarrosulus, L. polychrous, Agrocybe broadwayi and Astraeus hygrometricus
after different incubation periods

Dry weight of mycelia (mg/50 ml) *

Incubation period (days)
Carbon L. squarrosulus L. polychrous A. broadwayi A. hvgrometricus
sources 14 21 14 21 14 21 14 21

Maltose 96.6 83.3 121.3 105.0 97.6 66.6 65.6 91.6
+6.0 +49 60  +36  +83 +56 +6.6 +7.0
Starch 108.3 89.6 104.0 101.3 84.6 7.3 20.0 27.3
+10.1 £3.0 +75 £55 +6.5 +45 +6.2 +1.5
Glucose 843 70.0 59.3 49.6 109.6 93.3 83.0 100.0
4.7 £85 +87 £26 +£7.0 +76 = +52 +3.6
D - Xylose 85.3 59.6 45.0 40.6 45.0 35.3 43 5.0
+6.6 +47 +2.0 +6.6 +6.0 +37 +£2.0 +1.0
Sucrose 56.3 473 53.6 493 543 36.6 81.0 97.3
+56 +75 +4.5 +£4.0 +£7.0 £25 £52 *105
Mannitol 81.6 72.6 56.0 573 21.0 16.3 203 26.0
+47 +4.0 +45 £56 +£20 +4.0 +4.1 +7.0
Control 40 40 Bt 33 4.0 3.0 3.0 3.6

+0.0 £0.0 0.5 +0.0 +1.0 +£0.0 1.0 4

" Mean of three replicates

It is evident from the Table 2, that L-glutamic acid and ammonium sulphate supported
excellent growth of L. squarrosulus among the organic and inorganic sources respectively.
Next to L-glutamic acid, Lysine, asparagine, L-aspertic acid, glycine and cystine came in
descending order of preference. L-lysine was the best organic source for L. polychrous
whereas it was potassium nitrate among the inorganic ones. L-lysine was followed by
cystine, L-glutamic acid, asparagine, aspertic acid and glycine. Potassium nitrate was
followed by potassium nitrite and ammonium sulphate. L-asparagine was the best organic
source and potassium nitrate the best inorganic source for A. broadwayi. Next to
L-asparagine, L-glutamic acid, lysine, L-aspertic acid, cystine and glycine came in
descending order of preference. Among the inorganic sources ammonium sulphate was
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better utilized by the organism than potassium nitrite. In case of A. hygrometricus,
L-asparagine was the best organic source which was followed by L-glutamic acid,

L-aspertic acid, lysine and glycine. This two organisms, A. broadwayi and A. hygrometricus o

could utilize the ammonium sulphate as inorganic sources. However, in all the cases, test

organisms showed better utilization of organic sources than inorganic sources. Three test
fungi viz., L. squarrosulus, L. polychrous and A. broadwayi showed optimum growth after

14 days of incubation whereas A. hygrometricus showed after 21 days.

Table 2. Data showing effect of different nitrogen sources on mycelial growth of
Lentinus  squarrosulus, L. polychrous, Agrocybe broadwayi and Astraeus
hygrometricus

Nitrogen Dry weight of mycelia (mg/50 ml)*

sources Incubation period (days) . o

L. squarrosulus L. polychrous A. broadwayi A. hygrometricus
14 21 14 21 14 21 14 21
Ammon‘um 83.6 47.0 145.6 113.6 58.0 37.0 87.3 101.6
sulphate +4.1 £55 +6.1 +4.1 6.3 +238 +9.5 +3.0
. Potasium 62.3 490 1810 1303 68.0 46.3 53.6 93.3
aitaie +5.1 20 79 =t 1 SR, 4 1 +3.5 +8.5 +8.5
Potasium 49.0 40.3 164.6 134.0 41.0 370-+ 483 61.0
nitrate +2.0 +3.0 +12.6 =83 532 +6.0 +7.0 +9.5
Glycine 79.3 50.0 117.6 103.6 51.6 43.0 40.0 55.6
+9.5 +6.5 5.0 5.0 £35 +45 +6.5 +7.0
L-aspertic 97.0 67.6 1716:s 1183 77.0 52.6 59.0 733
acid - R0 +3.0 +6.4 +64 *7.2 3.5 +7.8 +4.7
L-gluiamic 1583 114.0 192.3 159.0 108.3 96.6 71.0 118.6
acid +1.5 +9.5 275 +20 +12.0 +4.0 +6.2 +4.0
L-asparagine 97.0 76.3 184.0 114.3 115.0 86.3 90.3 129.0
- 2 73 +5.0 ®83 +2.6 +11.0 +9.0 8.3
L-lysine 101.0 73.6 207.6 152.0 933 78.3 54.0 65.3
+6.0 +4.0 95 T35 ot 2.0 +9.1 +7.0
Cystine 25.6 22.6 201.3 175.3 70.0 56.6 29.0 51.0
+4.1 £33 183 +6.3 L Sl 3.5 +3.6 *5.5
Control 21.0 15.6 343 19.0 453 38.0 583 67.6
¢ +1.7 +2.5 t4.1 2.0 +20 +1.0 +4.7 8.5
* Mean of three replicates
>~

The test fungi also showed diversity in the utilization of different forms of nitrogen
although organic nitrogen sources were preferred by all of them. L. squarrosulus and A.
hygrometricus had shown preference to the utilization of ammoniacal nitrogen among the
inorganic sources. The preferential utilization of ammoniacal nitrogen by the above
mentioned two fungi might be due to the immediate assimilation of this nitrogen source
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for the synthesis of amino acid and protein. Similar observation had been reported by
Srivastava and Bano (1970). Bakshi (1974) reported that ammonium sulphate stimulated the
mycelial growth of A. hygrometricus in submerged culture and the present findings also
confirmed this.

The ability to utilize better the organic sources are not uncommon among higher fungi
(Milagros et al, 1967). Chandra and Purkayastha (1977) reported that histidine was
favoured by L. subnudus. The best utilization of amines by A. hygrometricus among the
organic sources might be due to the ability of the compound to readily yield ammonia and
directly enter the metabolism or due to better buffering capacity. (Brock, 1951).
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