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Convvrs ion  с С Ce l l  u! or.;' to  Glucose (СТО)

r , r io t  r e p o r t  on the I’LPP "3 i o  te chno logy  o f  C e l lu l o s e  U t i l i -  

u a t iou 1' c a r r i e s  cut. at r a t i o n a l  Chemical Labo ra to ry  (LCL) 

Гиги. under the ChDI /I ’НПО p r o j e c t  DP/ILD/SO/OOS and геч ••••:•:: iei

L i  , 1  O i l  О  .

Re: . : DP / '.I и Г) / 80 /00 3 / 1 1-52/32. 1 . П

Prepared by К . Schngcr l  

Consultant on B io techno logy

The r e s o r t  c o n s i s t s  o f  three p a r t s :

1) Short d e s c r i p t i o n  o f  ny programme in  Pune,

2) Short description of the present state of the ULBP/UhlLO 
p r o j e c t ,

3) Recommend utions.

1. Short d e s c r i p t i o n  o f  ny p ro g ramme in Pune

1-3-8-1 

1-4-34

1-5-84 

1 — G — 9 4

A r r i  v a l  in Pune

P a r t i c i p a t i o n  in JIChE 36th Annual Sess ion  a t  

Tr ia l ;  Smarah Mandir, Pune, on env ironmenta l  engl 

n ee r in y

-  d i t t o  -

D iscuss ion  w i th  B iochem is t ry  and Bioengng. Group 

o f  NCL

1-9 to 
1-11

P a r t i c i p a t i o n  in ICPJ1C



2

1-1 • > ■ * .d u •1 Bec Lure on upgrading c e l l u l o s e .  Discuss- ion w ith

Bio : v and Bioer.gng. Groups o f  NCI.,. Par t i c i -

pat ion  1n a neotJnc v: i th the p r e s id en t o f  aCD,

the group le a tier f o r  B io c k e n is t r y  ana B• loencjng. and

otit or consul 1ants o f  UhiDO

1-1 - o -i 1 8 : 20 Departu re from Pune

2 SÎ'.Jr L G.F C; ̂  y ' l o t i o  u o f the o r e s e n t  s t a r e  o f  the 1'a DD/Ua IDO

Ideidhllh

The: üU ’UC CJ l\'i o f  b i o e r g i ncer ing  a c t i v i t i e s  a t  BCD can bo do-

io C- i ‘ a L't' G Ly L : i i follov.-ir.g di acrem:

Bi.ochemi c a 1 E r, g i  n e e r i i i g

B iochemica l  Eng ineer !  r.g 

Sc.i ense

Bio t echno lo  gy

Bn zymo
KiiCjinecri ng

o k i n e t i c s  o f  enzyme 
reac  ti.ons

o d i f f u s i o n  c f l e e t s  
i n bi o c a t a L y t i c  
r e a c t i  o r; s

o a c a c t i v a t i o n  in b i o -  
c a t a l y t i c  r e a c t i o n s

o n.ocie 1 ] i ng o f  L i o -

Fermentat ion
Eng ineer ing

o oxygen t r a n s f e r  
in  f  ermentat i  on

o rh eo lo gy  o f  
f e rm en ta t ion  
broths

o k in e t i c s  o f  f e r ­
mentat ion r e a c ­
t i o n s

o renev.’ab le  r e ­
sources u t i l i ­
za t ion

o f e rm en ta t ion  p ro ­
cess deve lopment

o in  mo b A 1 : z e cl en­
zymes and vbnoic 
c e l l s

o p o l l u t i o n  ab a te ­
ment

The UNDP i s  mai n ly  concorned v i  th renev/abi e r e sou rces  u t i l i s a t i o n  

but a lso  co v e r  s se ve r  a l  o ther  act: i v i  t i  es ment ioncd in tho above 

d i a g , s 11 ; ■ h as enzyme or . i  nccr i r,p, for div:om(>or: i L f on of c.f 1 1 u loue/tei  ! -



Co i n_i '•_ < la V‘ 1-in.n .1 C'ritenta I n i  on e n g in e e r in g  f o r  p roduct ion  o f  thru

It ! * ta ' :m;. r ; cl a : luvccit cia’r)oc‘L s o; bi.oCtvi'dioloi’.v . sutiìi ds i c i’~

K.t ■nun t^on p: os s ccvolc'pmo-r.t. iuLolvinu. immobi 1 i zed C'nzymes

an h.ole c e l l s .

Tii C ' idii i  n Cl It j J tC ve o f  tue programme i s  to  deve lop  in t e g r a t e d

¿11.u cu > 1m L“  Cl ! I Cl Oi t vo p rocesses  f o r  biomass ( c e l l u l o s o ,  h o n ie d -

lu 1 c e and l i e i l l n) u t i l i z a t i . c n .

in ¿in e x t e n d  v t. sc reen ing  program tv;o p ru m s in g  s t r a i n s ,  a

Pe ¡ ' i r 1i l iu m  fu si cui osum end a S c i e r ò  tium r o l f s i i  -were i s o -

la i v. U. n . • - / *• * : • ro a r a p i d l y  on c e l l u l o s e  su bs tra tes  noth e x t ra

c: • ■l l u Jon rohm - n o f  nigh ondo- 1 -D-g lucanase  , exo-  ? --D-g lucana

ci I .hi D g lucos id use a  et i v i  l ì  os .

W.-r. i ci. 1 i iun J  w;n is i  ;md lam s t r a in  v:as als o ob ta ined  'which.

C r O'.v ; ’ raima; ly o n p r c l r e a t c d  r i c e  s t raw  in the presence  c f  an

ni Li I 'd sulphate a n . e i  U. 1. Ì. ‘ el ■

Th c  grou t  anvo n i age o f  the s t r a in s  P. funi c u iosum and F. ro l

c- i .1 i s t h e i r  hi uh u -y iuoos idasc  a c t i v i t i e s .  A hyper s e c r e t i  ve

m u

-1
t v;a S Ci 1; Cc t  J ned fro;.. P. fu n icu lo su a  which y i e l d s  30-3 6 I

n L or . -D -g l Lit:os.i a use a c t i v i t y .

A l i V I.iUt d l i  "L V.’ o : ob ta in ed  from S . r o l f s i i  which produces h igh

c e l l u l a t e ,  u-D-g lu eos idasc  and xy lanasc  a c t i v i t i e s .

P. j  an th ine  Hun. was used s u c c e s s fu l l y  to con ve r t  c e l l u l o s e /  

hci.’.i c e l l u l o s e  in to  funga l  c e l l  mass.

A ls o  s imultaneous s a c c h a r i f i c a t i o n  and f e rm en ta t ion  o f  a l k a l i  

t r e a t e d  c e l l u l o s e  ponder and sugar cane bagasse v.as c a r r i e d  

out v;i th P. fu n icu lo su n .

Due to the high enzyme cos t  o f  the b io c o n ve r s i  on o f  c e l l u l o s e /  

h e n i c e l l u l o s e  the enzyme r e c o v e ry  can improve the economy o f  

the p rocess .  With n om on ic  d e t e r g e n t  90 % o f  the enzyme r e ­

co ve ry  was p o s s ib l e  from undigested  re s id u es  o f  c e l l u l o s i c  r a ­

ti r i ail s .
For continuous othar.ol p roduct ion  im m ob i l i zed  c e l l s  a re  used. 

Sweet sorghum j u i c e  was; conver ted  i n t o  e thano l  w i th  these  ce l . Is  

at high convers ion  e f f i c i e n c y .

As t'nis d.ert  re port: in d i c a t e s  the hN'DP/thjno project shoes r,nt iil­

ia  c tor  y p r o g r e s s ,  cspec i  al 3y in the f i e l d  o f  s c reen in g  o f  micro



or carno ardí a] .c cm‘Í 1 S 'er ing . ¿ ■„ 1 00 1 f  era ent. e l has. basa

bo en pu ! ‘ C i rason, pro oasr do'VGlopne nt can no a l ro be ac i' e 1 v r a i c cl.

In. ray a■pil i i o n , pro 'CVoS ana 2. v s a. a n r d COn tro l  sho rI d bo fu r th e r

do V.:] OU,: O dl in  11; f ; i U1" C in o rder to J r.'.prov■e pr occ■s s e f f i  c ioncy

3. Roce;. vena 'it: i or..;

rj'hí: URR- si .p :\g -Let! pro-,r,i::;::>j at XCI. i s  hind c iv i l  by the (balay ia

conu.iisLicn.i ng o f  new equipment bought w i th  UNDP a s s i s t a n c e .  

For exa tG le ,  a n i t r o g e n  ana lyse r  was d e l i v e r e d  s i x  nonths ago 

and has s;ti 11 not boon f u l l y  i n s t a l l e d  by tho cooyany.

The s P ci r  e■3 and che: in evil s o r d e r e d  t in  ough UNDP under tins F i e l d

Purch .as e Cn c e r  havi.; n o t  been  o b t a i n e d  a t a l l  . O b v l o i :s i y ,  t i i e r e

i  s a co aví­niri.i c a t i o n gap in  t i l l s  r e g a r d  be tv.’con !. CL/ cl IDP/CNIDO.

T h i s cola.:. i’J \ l i c a t  ion s h o u ld  be im p r o v e d .

Witii regard  to the programme; I would recoiaraend i t s  e x t en s ion  

to the product ion  o f  aceto:.e/bu tano l  v:i th iir-ir.obilized c e l l s . .

Furthermore , i n q u i r i e s  ought to  be nade as t o  which s o l v e n t s  

are  needed in  Ind ia .  B io t e c h n o lo g i c a l  p rocesses  should bo 

deve loped  f o r  o ther  s o l v en t s  as w e l l .

F i n a l l y ,  I  would l i k e  to  acknowledge and thank the NCR f o r

t h e i r  he lp  arid h o s p i t a l i t y




