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Tltc obilily of s o ~ t ~ f  ,fio~gnl czrllures, 5 .rtrctin.v of AspergiUirs nigcr, orze slraii~ c~acl~ of 

Penicilliurti clirysogeriur~~, Pestalotia sp. ciiztl a Basidioniycete to prod~~ce nziuobial pi leiiz 
oil three different pretreated cellr~losic s~rbstl.ates rice straw, b:igassse nncl grou~?cln~rt shells 
1i.a.s studied. Penicilliurn chrysogenurn strdir? St-F- 3B was ,found to be the best orga~zis~tz 
.I;)r tlie plupose aild it produced nirtxintn~n proteiiz ~ ~ t h e n  grown on allcslitreated rice straw 
( .4TS)  as s lb~trr t t~ l .  The gro~cltfz patter11 of tltis strain on ATS-mineral media was st~lclied. 
Cfiect qf so~tt t  plij~sical conditio11s like pH orad s~rbstrate concentration on protein prorluctio~z 
~ i ' d s  also st~tdied. iMu.ui~nzmz protein of 85 mg. pcr gram substr~te  was prod~ceclcjter 
62 hr.r. irrcubatiotz oir 0 rotary shaker, when the initial pH was kept in the range o f  3.5 to 60 
at 1 O/d ( W / V )  substrate level. 

Callulose is one of the most widely occu- 
rring rene\\.able organic compounds. A. 
rschnology developed to utilize cellulose 
for the productioll of edible protein could 
alleviate to  some estent the nle~lace. of 
protein nlalnutratio~z in developing countries. 
Cultivatio~l of fullgal myceliun~ on cellulosic 
.;ubstrates protein product appearsfeasible. 
1-llc usc of fungi ;LS t.~>a~i is not ~l'c\\r. Pr i~l-  

% gjlieim and Lichtenstein (~ 1920 ) reported 
' fccding animals with A. fumigatus grown 

on  straw (2). Fungi 11:~ve been shown to  be 
:]I) acceptable sourcc of edible protein 
! 1 ,  3 & 4 ). In the present study \ye l.ia\rc. 
crsened a feu. fungal isolates for their 
:ibility to produce biomass. Asuitableculturc. 
~ n d  a suitable subsrrate have been selecteti 
:11ld soinc of tlle con(iitioils for cultivnlio~l 
~>p~i~i i ized .  - .  

St-F-3B, Pestnlotia sp. and a Basia'iolnycete 
F-88 were obtained frorn National Collectioll 
of Industrial Micro-organisms, National 
Chemical Laboratory, Poona. All the 
cultures were maintailled 011 a modified 
potato dexrrose agar mcdium which con- 
tained 0.01 % yeast extract and 0.5 % dextrose 
(instead of 3 :( by montl~ly transfc1.s at 
27'C ancl >[o1cc1 at 4'C. 

Pe~zicillilrrn clrrysogcn~n?z St-F-3B was 
used f0.r detailed studies Three cellulosic 
substrates viz. rice straw, powdcrcd bagasse 
nuci po\vdercd gou~ldl lul  she1 Is were subje - 
cted to a simila~ pre-treatment with 4% Na- 
OH (1 : 50 W / V )  and stearning for 60 min. 
fo'or iil~i&ifying and to make them ~llore 
suscej,tible i for fungal growth. Tlle substrates 
\vest- bsed ac -5 0/; wcl wcight level ( W / V  ) 
which' corresponded to- 1.65% Y i ce straw, 
1 .2",:( of bagasse and 1 .9Y: of grol111(11111t. 
h l \ c - l l s  ,111  ~ I I , > $  \\tcigl~[ l);~:,i\ I ~ I I .  ~ c ~ ~ r c ~ ~ i ~ ~ ~ ~ ,  

tilm-5, Kl~li-6, IClm- I I . ln~ l  1:-2 \vert' ~solalcd tl,ealetl s l rau~ ( A'I'S) \\,as used :L( I % ( W / V )  
in our laboratory by enriclunent technique. dry weight level after drying and grinding 

Three cultures, Pe~iicilliurtz chrjlsogenlr~tr the treated material. l u  substrate concen- 
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tration studies 0.5 lo 2% ATS were used, 
the mineral concentration being altered 
accordingly. I 

The mineral ~nedium used in these itudies 
was similnt. 1.0 that used hy Srinivas:~n and  
I-l.;u~ (5). Iniliill 111-1 was :\tljuslccl to 5.5 
i n  :\I1 c:~scs 1111lcss oll~crwisc mcntio~~ctl. 

'1'110 inoculi\ Tor tl~cse'st~idies were obtained 
from 48 11r. fun'gal c~~ l tu r e s  grown on the 

In kinetic studies the contents of the fla5ks 
were harvested at 0, 6, 12, IS, 24, 48, 72, 96 
and 120 hrs. of incubation. For optimization 
of other physical conditions like p H  and 
ntbstratc conccl~lration. the c u l t ~ ~ r c  1 \ 2 5  

cullivatcd for 72 Ins. 1:or opt i111i~i11p t llc 
171 I tlie i11iti:l1 pI I 01. ~ I I L ~  I I ~ C , J ~ I I I I I  \v;i, V:LI I( ( I  
1.ro111 2,O lo 8 . 0 ,  , ) I  L ) ) L , ~ I I ~  :LLI,~LI~[C(I \\ 11 11 
I-ICI or NaOH sol~~tions.  

corresponding media and were added at The contents of the flnks in all the cases 
5% ( V / V  ) level. \\*ere harvested, by filtering and u.ashing 

Unless otherwise stated 100 ml port~ons through previously dried and u.ei_&ed fil:=r 
of the mineral medium were placed in paper (Whatman No. 1 ). The product 
500 n11 shaker flasks which contained cellu- with the filter paper \\as dried at 55'C. and 
losic substrates as stated above and auto- weighed. The products were ponvdered after 
claved at 121°C for 20 min. After cooling scraping and then vperc taken for variou, 
itntl I noculnlu~g l lto mctliuin wilh sclcctcd ,~n,\lysc\. 
rungi, 1116 ( ' 1 ~ 4 1 ~ ~  1~01'0 IIIOII~IIII~~I 01) 11 1'01111'y 
shakcr' ( 230 1.. p. 111. ) at rooln temper'nturc Estii~rcrtioir o/ cri~rk] ~ I I - O / C ~ I ~  was clone hy 
( 23-78°C. ). F o r  \ c ~ . c c ~ ~ i i ~ g  growl11 W:\Y c w -  lint n11:~lysing foi totLil llttrogcn hy  nILcl i.- 
iuinecl unclcr nucroscope in each flaska Kjeldnhl methot1 anti then convertig t ~ )  

every 25 hrs. and were harvested after protein by multiplying by a factor of 6.25 
about a week's growth. For the following Ccllzrlose was estimated by U p d e g a f f ' ~  
studios P. ciirysogeiaan St.-F-3B wad -used. procedure (6). - 

L 

Table 1 - Belative Growth of Some Fingal Isolates on Different Cellulosic Substrates - ' -  
I Substrate used 

Alkali-treated Alkali-treated Alkali-treated 
Organism rice straw bagasse groundnut shells 

--- - -- 

Protein proclt~cc~i* 
( mg/gn~ substrate on dry I\ eight basis : ---- - 

1.  Prizicillilwi chrj~sogenunz 72.56 '12.91 41.05 
St-F-3B 

2. Asl)ergillas iligcr RIIII-l 1 60.45 117.64 
3. Aspergilllrs lziger F-2 65.45 31 .SS 23.74 
4. Aspergillas lligcr Rlm-5 57.58 - 29.47 
5 .  Pestdlotin sp. 47.87 31.88 24.68 
6. Aspeigill~w rziger Rlm-l 23.33 18.84 29.47 
7. Aspergilhr~ lziger Rlm-6 22.27 16.77 23.74 -- 
*mg protein calculated for gram subsirate after s~ibstrncting the initial protein value of 

the substrate, 
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Results and Discussion Table 2-The Effect of  Substrate Concentration 1 
Of the three cellulosic substrates tried, 

treated rice straw appeared most suitable 

for fungal growth. (Table 1). Out of the 

eight fungal cultures screened, Penz~icillizrn~ 
clzrysogenunz St-F-3B utilized and produced 

morc protein o n  all tho thrce substrates. 
\!laximum prolein ol' 85 mg/gln of substrate 

\rr:ls prooduced 71 hrs. inc~ib;itio~~ and 
~.clna;..cd constan[ al~hough cellulose utili- 

zation continued upto 96 hrs. During growth 

the p H  dropped fi.om the initial 5.2 to  2.2 
:it 73 hrs. and remained constant thereafter. 

The organism was capable of gsowing and 

( Alkali-treated rice straw ) on Protein 
Production by P. chrysngrnzr~~l St-F-3B 

Substrate conce~ltration Prolein producedX 
( grn/lOOm/on dry wt. ( mg/gm substrate, 

basis ) dry weight) 

0.50 100.0 
0.75 82.0 
1 .OO 74.2 
1.25 74.7 
1.50 63.8 
2.00 58.5 

* 111g protei~l expressed after substrating 
the initial protein value of the substrate. 

producing masimum protein in the pH  These obsewations suggested the possi- 
of 3,5-6,6. pH  belo\\, bility of increasing the efficiency of con- 

version of ccl lulosc to  1,l.otcin by 0111 i11,lizinp 
. I 1 6 5 :~l'l,s;\l'c>d ( 0  11:1\lc ;\ J C l p  

I IIC coinj,osit io11 ol' rnct l i~~~ll  ~vl~icll  W i l s  
' ( ' l ; ( ) l~s  cjl'ccl 1 J I I  i l h  J!.I'~JWI.II 1 1 1 1 C 1  ;I  1 3 j l  01' ( , , V u I I ~ , I , I I ~ Y  i l l  O L I I q  ( * l l I . l ~ I I ' I ~  , , ~ , , , l ; , . ! , ,  
* l l ~ < ~ \ b c ~  ' / , I )  ,lid I I O I  h,l\)p,>rl $l.O\\til, ill :,I[, 
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