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The effeci of ditferent nitrogen sources on the growth antJ protein prodrrction by the mycelia ol Gymnopilus

chrysontyces,Leucocoprinusbtu-nbauniiandLeucocoprinrtscepaestipesundersubnrergedcullurewasstudied 
lt

*as found that the [:esi inorgan ic n itrogen source for tlre n and protein production ol G. chrysomyces

and i,. h it rvas amtnonium nitrate l"or gro"vth and

urea lor source lor growth of G chrysomyces a$d

L.cepae ne, Tlre best nitrogen sources lor protein

praduct tbauo.ii xere L.leuaiue, L.asparagine and. L-argexittirre

respecti grovth and protein produclion ol G.chrysonyees , L.

bilnbattnii and !,.eepaestipep \\ere peptone, yeast-extract and yeast extract respcctively.
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Gymnopilu,s cltrysomyce,s (Berk.) Sacc ,

Leucocoprinu,s birrtltauntii (CorcJa) Sing and
Leucocoprinus cepaestipes (Sow.ex Fr.) Pat. were
useci in the study. Cultures were maintained by
strbculturing on2oh malt extract agar slarrts at definite
intervals ( I 5 days) and keeping at 25"C in complete
darkness. Glucose asparagine medium of Lilly and

Barnett (1951) was used as basal liquid synthetic
rneditrnr.

Preparaliort of itroculum : A small portion of
actively growirrg mycelium frorn nruslrrooms culture
in agar slant was transferred to a 250 ml Erlenrneyer
flask corrtainirrg 50 rrl of basal rnedium and was
ineubated on a shaking incubator (120 r.p.rn.) at 30"C
( +.5"C) for 7 days in cornplete darkness. After
incubation period the mycelial mat was aseptically
fragmerrted into srnall pieces rvith the help of a lvaring
blender. Fragmented rnycelial lnass was washed

sevelaltinres witlr sterilc distilled rvaterto retnove any

trace ofrnediunr and suspended in a phosplrate buffer
nrediunr (pFI 5.5) for 24 h to overcome the shocl<

enconntered during l:lending. I rnlof tlre mvcelialcell
suspension was then used as inoeulum,
Growtlr medium: To test the utilization of clifferent
nitrogen sources by the test-organisnrs. the investigation
was carried out in glucose- asparagine mediunr
containing each of the different N- sources separately

in place of asparagine wlren asparagine was not used

as N-source. The different sources of nitrogen usecl

in the experirnent rvere arnnroniurn nitrate, anrrnorriLrur

sulplrate, anlmorriurn chioride. diarnrnorriunt ntono

hydrogen plrosphate, nlonoalnnronir"rnr hydrogen
phosphate, asparagiue, arginine, valine, lysine
rnethiorrine, pheriylalanine, histidirre, tlrreorrine,
tryptoplran, leucine, isoleucine,ur-ea, oeptorre, yeast-

extlact and casein hydrolysate.Tlre yeast extract rvas

nrade vitanrin-free by treating it with activated
charcoal porvder. (5 g/litre) before incorporating in the

nreciiLun .'['he anrount of nitrogen sources usecl rvas 2

g/litre. Befcre sterilization the pH of tlre lnediur.n \vas

adju-sted to 5.5 ilr case of G.cltrysottryces and
L.cepoe.stil.tes arrd ad-i irsted 1o 6.0 irr case ol Z.

hintboumii 50 rrrl oF the llrecliunr rvas dispensecl in

each flask. Flasks corrtairrirrg rnediunr rvere sterilized
at l5 p.s.i lar ?-0 nrinrrtes. The flasks rvitlrout any

nitrogen sor!rce ivere treatecl as controls. Five replicates

rvere lakert lor each set.
(irox:llt t'orrrliliorrt ;'l-he sterilized Ilasks set. each

rvi1l1 9rlr tvpe of nitrogen source uere inoculated

Ott M.ycelial qrorvtlr arrd 1,.ro[cin prorlLrcticn

separately' rvitlr I rrr! of inoculurtr of eaclr rrrushroon.r
cr-rlture artd irrcubated in a slraking irrcLrbator at 30"C
t 0 5"C) in complete darkness. The flasks inoculated
with ti. cltrysonryces were incubated for 20 davs and
tlrose rvitlr L.hirnbaumii and L cepaeslipes were
incr-rbated for l6 days according to their optimum
incubation periods.

Meosurement of growth : After the incubatiorr
period, the rnediur.n and mvcelium were sepatated by
filtration through atarred sintered funnel (Jena lG-
3). The filtered rnycelium was washed repeatedly witlr
sterile distilled water to make it free from adherent
mediurn, dried to corrstarrt weiglrt at 60"c and the dry
rveiglrt of the myce!iurn was taken as index of srolvth.
Dstinwlion of protein : The total nitrogen corrterrt

of the dried n:yceliunr rvas detennilreclfollorving tlre
oolorirnetric method of Folirr arrd WLr (1919) arrd

ruetltod of Vogel(1961) The crude ltroteirr valuc uas
also calculated on tlre basis cf l6 ocr cerrt nitrogcrr ol
ploteirr arrd conse0uently a lactol o[4.25 rvns Lrscc] to
convert Lhe nitoreen values oIcrucle 1;rotcirr cor]tcrrt
E,aclr cornplete set was done in triplicate.

RESULTS AND DISCT'SSION

The experirnental data obtairred are given ilr Tables l-3.

The data in fable I revealed that di-amrnoniurn
rnonohydrogen phosphate is the best irrorganic nitrogen
source for grolvth and protein production by the
nrvceliunr of G. chrysontltsss.lt is being followed b-""

arrrrnorriurn suIphate, trono-amtnorritrrn dilrvdroqerr
plrospliate, arnlrion i unt ch loriCe. arnnrorr iu rn rr i trate and

ur-ea, ln J.. birtrhoun lii, best source of inorgan ic

nitrogen for producirrg protein-riclr rnyceliurn is ci i-

an.rr.r.rorriun.r rnonohydrogen phosphate. Regardirrg
grorvl lr. tltis scrrrce'uvas being lollorveri by nrono-
atttttrotliLtttt clilrl,drogerr pltospltate, atttt.ttotiitttlt ttitratc.
turea attd alr.rnorrruni sLrlplrate arrd in protein production,
it rvas [ol iorved lry urea, arrrnrorr i r rn sLr l plratc. a rlrn.ron i rr nr

chloride. !nono-anlnoniurrr dilry'drogerr pltosphate,
anrrltorriurrr rritrate. For L. cepoeslipes, bcst inorcarric
niLrogerr source of growtlr \vas anlnloniurrt nitrate
[ollorvccl by urea arrd that lor proteirr proclucliorr is rrr-ea

lo I I rvecl tiy rl i-a rnntott i u nt nron ohyd rogen plros;l lr a te,

Other sources ar-e not r,r'ell utiliz-cd.
Frorn Table 2. it appeared that lor (j cltrt'.sottl,- es.

asparaeine is best amirro acid lor grorvth ',r'lriclr is ireiirg

fo!lov',ed bv arginine. r,a!ine arrd histidiire, In pr,.teirr
prodrrctiotr. lerrcine rvas hest sorrrce follt-rr ed br
asparagirre. trvptopharr arrrl valine Ct!rer :oLirces \\ere
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cltr.,sonlrtes, l, btt lt,tttttttt ttnti L ttl.tttt'sltTrrs at lltctt icsIeclt\c onltttttltrt sttbtttcrqcd culitttc

C tltry;ortrvces !- l:iruhattntii L cepaestiltes

Nitrogerr Drv u t ol'
nt) ccliunr
(grl)

l'ro tc i n

con[ent
(%)

I)rv u t ol
nrvcc I irr nr

(crl )

l)rotcrn
contcnt
(%)

Drv rvt o f
m1,ce lium
(dt)

l)rotcin
content
(9t )

Arnnroniurn 2 20 +0.01

rri trate

Anrnronium 2.13 +0.14

sulphate
Anrmorrium 2.24 +0 12

choloride
Di-antnron iunr

nrorrohl,drogcn 3 .72 +0.20

p hosp h ate

M ono-atrttron iu nt

di-hydrogcrr 265+013 1890+002
phosp h ate

Urca 0.72 +0.0 | 5 62 +0.04

2.06 +0 0lControl L l6 +0.21

I 8.75 +0.01

19,17 +0,04

l8 90 +0,21

21.05 +0 0.1

4,02 +0, l0

3,2 ! -1 0,2 I

4,24 +0 13

458+013

430+02i

3 88+0 r7
0 86 +0.01

I5,46 +0,04

21 25 +0 C2

I9,17 +0 06

23 U5 +0 05

17.81 +0 04

23 40 +0 02

231+001

4,16+0.10

1.46 +0.13

t.l I +0,04

?- 62 +0 02

2 08 +0.1 8

3 90+0 13

0 80+0 13

9.27 +0 01

I l,87 10,02

I I .18 +0.04

l4 53 +0 05

I0 47 +0.02

l4 68 +0 02

3 ,60 +0.0 I

+ Average oifive replicates lor dry rveiglrt and three replicates lbr protein field rvere taken

'I'nblc 2. l)irla (rncap+) slto*'ing the e(lcct ol'animo acids on gotr llt artd prodLtctiort r:lprotein hy thc nr1'cclia ol C chtysontyces, [-

birnbountiiancl L ceoaestil-tcs at thie r respective optinruDt sttbmergt:il cultr,rre

G cltrysonryces [, birnbaunrii L cepaeslipes

N i trogen

so u rces

Dry.rvt. ol
m),celium
(gr)

Protein

content
(%)

Dry rvt ol
m),celrr!nr

(c/l )

Protein

coil[enI
(%)

Dry.rvt oI Protein

rnyceliurn content
(dl) (:%)

L-asparagine

L-arginine

L-histid ine

L-rreth ion ine

L-phcnylalani ne

L-lysirre

[-- ler.rc inc

DL-iso lcr-rcinc

[--valinc

L-tr1'p to ph an

Dl-lh re on ine

Contlol

5.59 +0.20

4.08 +0 l7

3 30+0.17

L53+0 l0

2.02 +0.21

I .97+0. t8

2 56+0 12

I 50+0 l5

3.50 +0 I 5

0.95 +0 l3

2.82 +0 l3

I I 6+0.21

I 8 74 +0.01

15.94 +0"0,1

7,65+0.0.1

9.3 7+C 0 I

t0.16 +0,04

5 46+0 0l

21 05.0 0.1

l5g0+002

l6 25 +() 0r

l8 4C +0,02

14 $a +0.0-l

2 06+0,0 i

268+0t8

4 05 +(-) 17

0 B3+0 l7

2 6t+0 09

! 92 -0 1,1

| ()9+0 0I

l+l+007

I 9)9r -r-0 I 0

2 -57 +0 l5

080+0ll

I 64+0 13

.) g6+c 0l

14 84 +0 09

16.25 +0 0l

l0 93+0 0l

I L25+0 04

l3 60 +0.05

1000+001

t563+009

ll25+008

I 1.55 +0.01

l6 20+0.05

B.t2+0 05

2 3 l+0.0 I

4 i9 +0 17 17 38 +0.ii2

251+C0l l5l5+020

| ,19+0 20 8.6 l+i).o !

1.22+l l)4 6 56+0.0 I

I 42 +0.2.2 I I 87 +0.05

0 83+0 03 7 l4r 0 05

I .12 +0 19 8 (r0 +0 C5

208+0 i7 234+003

1..r2 +L) 13 9 8,i +0 04

104+0 t7 I !.tt7+0.06

I 52+Cr.0l 5.62+0 0l

o,Bi)rrJ i3 I6()+001

+ At,erage ol'liivc rcplicales lbr dry',r,cight and thrcc rcniicatr:s for ntotciit f icld rlcr-c takcn

19
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not suitable for the test-organisnt.

Data in Table 3 revealed that among the comple;<
nitrogenous conrpourrds used, peptonl *0, the bes(
source for grorvth of protein_rich nryeeliLrrn of G.
cltrysontyces which is being followed byyeast_extract
attd caseirr Irydrolysatc. For l. birnitbo,ti,tii, yeast

species of Leucoc:o1l.inll,r. l-ltis is sintilarto the report
of yeast extract rrtilization [r_v rrroral luushrooms
(Kosaric artri Nablro. la8 | ) Ar:torrg Ihe inorganic
trilrogeir sorrices irnder 5111d1" irtilizatiolr of cjibasic
arr.rrllorrirrnr saiits fry G <:ltrr,.rorttvces and L.
h i r.t r h r.lutr t i s,-r pportr:rl r lre arr: nr.rr i r r nr sa i ts Lr ti l ization
b-r oilrer nr1;s1.1,1.r.i.q (p,crrsser et al., 1958, Bul<halo el
ul. ,1972).
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L birnfutuntti L. cepaes!ipes

On Mycelial gror.vtlt and nrotein production

Dry.wt. of Protein
mycelium content
@t) (%)

Nitrogen Pt otein
'conten t

(%)

Drv rrl ol
nlceliunr
(sl)

Protein
content
(%)

Peptone 7.66+O.ZJ

Cat!in hyr.lrolysa te 6.45+0.23

Yeast-extract 6.07+0.20

Control l.16+0,21

2l .25+0 04

t5 94+0.05

I 6 40+0 04

2.06+0 0l

5 3t+0 2l

6 24+0 )-l

8.02+0.11)

086+00i

24 27+A A6

I 6.56+ C.05

24.t!5+0"01

2,.] ;+C 0 |

5 27+A 2A

5.05+0 l4

8,04-'0,2 I

ir.8C+-0. I 3

l3 2-8+ 0 04

I I,87+0 0l

I854r0.05

1.50+0.0 I

+ Average of five replicates Ibr dry rveight and three rcplieates lor protein ),ieid ,,!er:e taKen.

extract was the best souroe for gror,vth of r.nvceliult.r
followed by casein hydrolysate and peptone. For protein
productiorr, yeast extract and peptorle were equally
good follorwed by casein hydrolysate" L. cepaestilte-t
utilized yreast extraet nrost followed by peptone and
Casein hy,d.o1rrur",

Iu control sets, growth and protein prociuction by
mycelia of all the three test-fungi were not appreciable.

So, in overal study, peptone was found to be best Litilized
nitrogen sorlrce for G. chrysonlyces and yeast extrect
for L. birnbaumii and L. cepaeslipe.s. Peptone tvas
best source for G. chrysomyces. This is in agreement
with the similar findings on other mushrooms (Fr-rruta
and Okirnoto, 1970; Li and Bollen, 1975;Hcng et al,
1981; Kosaric arrd Nabuo, 1981) and does not agree
rvith the observation of slight inhibitory effect of peptoire
in Cycrthus helenoe and related species (Johri, l9l2).
Yeast extract was best nitrogerr sorlrce for the two

Irlicri rrf 'r/rr;cl;.] sillrrcc: of r;aibon altrl nitroscn in
s\,!r!hrt iir riter.lja o;i lttr: q16,,.,,111 ri hasidiomyr:etc:
i!;';,:! [.'ilor;r;::ti 6,.)\ : 24l -?44.

i:l;rl. C ( t ! ;i',, t: 1r;..-' rf scl;.t l.J- ccilylu itds o r n|cel i u ri.i grcwth
e:til r.in-'',1i',i:r 1-,..r:Intior, :r ihc baS!dlCilt],CCleS
L'1.:'r:li:: ;.r;r i'rl)l: Fiorid:i ,1rc,/: ltliL:obiol .l4(2):

:hii-1,"

Irclir il ri:rl i'r';':! (lt)'i9r ii.lcri..tiiraiic;.t qi- lori-nrLllit:ir
t-iiiinittl ,! [.itr,l Clt':':r 33:87-90

iuiLril l' a:r.r1 0'l:i:rlii.y aiiTC) Stirrlirs cn ni:triiionn_l
nl;'.,s l:rl.rg-:, 4 {' ;i1i q. jr 1,-, 1;1i-. !)rr: t- I Effi:_c! o i' ehcm ical
i, I l_.:Iiirr:i : Ct ; l,;i' ; I r';..t n i LrO aari :]OlJr C:tS On nf ;,CCl ial

io !'ili r{'srr:3;1i114;'11 iJttli F'oc ,Lpr. lhntoga.tya
l/;1!t:. yi.| :12-! -i S:)

Ci:lo irl aril K:,.,,'ii;r.;rrrr. N i lgTi) ijiiiisitic jt ol'tluta:;at,l a-q

.t!!!t i(,r',ir.i.: rrl-:ti;rtp.i_i, i;v ilil iso!ales of Slriilake
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