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S U M M A R Y

The usft of w a s t e w a t e r s ,  or 
b e v e r a g e  inriu£;try, presen-ts 
their c h e m i c a l  c o m p o s i t i o n ,  
vitamins, a m i n o a o i d s  is use f  
of a lot of p r o d u c t s  u s i n g  
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ft g r e a t  deal of iriterfist, b ^ o a u s e  
r ic h  in c a r b o h y d r a t e s ,  n i t r n g e n ,  

ul to p r o m o t e  growtfi and p r o d u c t i o n  
f e r m e n t a t i o n  tech n i q u e s .  In brasil, 
y in g  d i f f e r e n t  w a s t e w a t e r s ,  to get 
f e r e n t  types of f e r m e n t e r s  srjd 
p r o j e c t s  that are s p o n s o r e d  ty 
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I N T R O D U C T I O N

Several m i c r o o r g a n i s m s  have bee n  s t u d i e d  to get usefu] p r o d u n t u  
by f e r m e n t a t i o n  p r o c e s s e s  u s i n g  d e f i n e d  c u l t u r e  m e d i a . i l )  
H o w e v e r  in Brazil, there is a lot of w a s t e s  and w a s t e w f t e r s  
which are ric h e s  as s o u r c e s  of carbon, n i t r o g e n  and so on, 
usef ul to g r o w t h  of v a r i o u s  typ e s  of m i c r o o r g a n i s m s .  (4).

Sugar c a n e  m o l a s s e s ,  corn s t e e p  liquor, 
s tiliage, s o m e  ty pes of m e a l s  and bra n s  
s o r g h u n  ) and r e s i d u e s  fro m  p u l p  and pa per 
t"o get a b a c t e r i a l  i n s e c t i c i d e  and a type 
fit udy . ( 2 , 3 , 4 ) .

co coa water, a l c o h o l  
( rice, soya, wheat, 
industry, whe r e  u s e d  
of prote a s e ,  iti this

b a c t e r i a l  i n s e o t i c i d e  lusing B a d  J J its t h u r  m g  i ens  i s , ar e v e r y  
important, b e c a u s e  they are t o x i c s  onl y  to ins-^r-t pests, nut to 
v e r t e b r a t e s ,  fishes, b e n e f i c i a l  insects, humans, and so on.

Two p a t e n t s  of these two type of toxins, one for l.epid<ipters 
and a n o t h e r  a g a i n s t  D i p tera, w e r e  g e t  in Brazil (2,4).

'This p a p e r  d e a l s  w i t h  som e  aspeots, r e l a t i v e l y  to the 
m i c r o o r g a n i s m s ,  p r o c e s s e s  used, types of w a s t e s  and 
w a s t e w a t e r s ,  p a r a m e t e r s  of f e r m e n t a t i o n  proces.ses.

S u b m e r g e d  and  s e m i  s o l i d  f e r m e n t a t i o n  w e r e  s t u d i e d  i 1 . J , . 4 ; .



M A T t h l A L S  A N U  M E T H O D S

T w e n t y  s t r a i n s  of m o l d s  w e r e  e x a m i n e d  in o r d e r  to o b t a i n  the
one that p r o d u c e s  p r o t e o i i t i c  e n z y m a t i c  e x t r a c t  of better
perfomihtioe in ac i d i c  m e d i u m  by a semi solid f e r m e n t a t i o n  
p r o c e s s .

P r o t e a s e s  w ere o b t a i n e d  as an e x t r a c e l u l a r  raw extract, in 250 
mL e r l e n m e y e r s ,  at 3 7“ C w i t h  2,0 g of s o y b e a n  flour e n r i c h e d  
w i t h  HJ a of tiucrose or 5% of y e a s t  e x t ract, m o i s t e n e d  with 
b u f f e r  a c e t a t e  s o l u t i o n  pH 7,9. at a rate of 1:1 (w/v),

U n d e r  these noncl i t i fins; the e n z y m a t i c  extract was o b t a i n e d  in 32 
h o u r s .

To  get the ba ct e r i a ]  i n.sect i c ide , the m i c r o o r g a n i s m  used was 
B a c j ’ l i i s  thill- i n g i e n s i s  and was s t u d i e d  b o t h  the s u b m e r g e d  and 
senii so lid f e r m e n t a t i o n .  T h e  c u l t u r e  med i a  .in s u b m e r g e d  
p r o c e s s  was c o m p o s e d  by s u g a r  can e  m o l a s s e s  and corn steep 
1 iquor .

In semi solid f e r m e n t a t i o n  it was used som e  typ e s  of m e a l s  , 
r e s i d u e s  from pulp and p a p e r  industry, from m alt f e r m e n t a t i o n  
Uieer p r o d u c t i o n ) ,  and coc o a  water, to m a i n t a i n  m o i s t u r e  level.

Kernientors from lUiJi.i mL to 20 L , b e s i d e s  s t u d i e s  in s h a k e r s  
w j r h  e r l e n m e y e r s  of bUU mL , w ere used in s u b m e r g e d  
f e r m e n t a t i o n .  I m p o r t a n t  p a r a m e t e r s  and v a r i a b l e s  involved in 
the s u b m e r g e d  p r o c e s s  of f e r m e n t a t i o n ,  were pH, sugar 
ciinsumption and d i p i c o l i n i c  acid f o r m a t i o n  ( D P A ) . The k i n e t i c s  
of g r o w t h ,  pH v a r i a t i o n ,  s u g a r  c o n s u m p t i o n  and DPA  f o r m a t i o n  
wer e  d e t e r m i  tied.Ae r a t  ion and a g i t a t i o n  i m p o r t a n c e  were v e r i f i e d  
in t h i i r J n g j i ^ n s i f ;  f e r m e n t a t i o n .

Id s..-mi solid fermentation several thicknesses of the 
Iermentation layer were studied and the moisture level was 
iibserved .

R E S U L T S  AND D I S C U S S I O N

ofT a b l e  1 p r e s e n t s  the r e s u l t s  of the semi sol i d  f e r m e n t a t i o n
} l u s  r h t i r i i i g i e n s i s  (Bt) u s i n g  c u l t u r e  m e d i a  c o m p o s e d  by 

r e s i d u e s  from the i n d u s t r y  of p ulp and p a p e r  and from beer 
in d ustry i malt bran). Tlie m o i s t u r e  level was a d j u s t e d  w ith 
o 11 o o a water.



Table 1 : S p o r u l a t i o n  of bt in two s u b s t r a t e s

t i me pul p  and pap e r  r e sidue malt bran

h u m i d i t y  s p o r u l a t i o n hum id i ty s p o r u 1 a 1 1 rm

ha pH % s/g pH % s/g

U 6 . u 5U . Û b . U 52 .

40 b.9 - 7.9 IQB b .2 50 .4 3.4 10“

U U b.5 5Ü.2 b.B li.ie 6.3 54 . H 5.9 lliio

1 rib
(

8.3 t>4.2 5.1 lûii 6.3 64 . 5 1 .8 1012

22Ü 8.2 bb.V 3.0 lUi-3 8.1 62 . b 3.1.1

T a b l e  IJ p r e s e n t s  the r esults of Bt sjporulation ( m e a s u r e d  as 
DPA ooiioentration.) in s u b m e r g e d  f e r m e n t a t i o n  (1 L f e r m e n t i i r , 
v a r y i n g  the a e r a t i o n  rate from U.6 vvm to 1.6 vvm (air v o l u m e  
by c u l t u r e  me d i a  vo l u m e  by minute). The c u l t u r e  me d i u m  u s e d  was 
c o m p o s e d  by lU g/L sug a r  cane m o l a s s e s  and 2ti g/L oorn s t e e p  

l i q u o r .

T a b l e  11 Dl’A and b i o m a s s  f o r m a t i o n  
t ermentat. ion of Bt v a r y i n g  the a e r a r i o n  
oorrf.-fiponds to lu^* s p o r e s )

d u r i n g  s u b m e r g e d  
rate ( 10 mg/g UH'A

Aerfit i ori 
rat. e

time 0 1  
fermentât inn

B i oma ss D P A / h  i o m n s K

vv m hs g m g/ g

U . b ■ ,i i 1). 051,1 lb . 06

U , tt B 0 . Û33 39 . 06

u . b ju 0 . 06 1 23. 89

1 'J b IJ . 039 29 . 76
1

1 . ;,in U . Li3â 19 .85

1 - b 11 Ü . 033 29 . 32

1 . b :)ii U . 04 5 21 . 5U

i h h l e  111 i .rev.nut;:  the  r e l a t i v e  a c t i v i t y  o f  t ho prot .eo  1 i t-j 

ext t'fii'l, ohi  .'iiiied w i t h  /lirpec't'; / ///s' .Hunmori HRHI. ;i 1 in 
1 fl eri-;nt tarl i . i r i  famri-f s . The semi cDl i r i  t'eririen t n 1.1 fin waf; 

pftrtnrnie^J i ti Z‘>ti nil er I enirieyf^rs w i t h  g n f  . rnl t i i r«r mnd i a . i; tri! 

ol I h f  nporef^ l iuspfnsi  i on f  erinen t f^d a t  37^ C, 48 hs ,



Tal.lt: III : HeJative ac;tivity of the enaymatic extract

Substrates kelatlvft activity %

wlif>bi iiitia J kiy. 0 . 7 /b.ti b u . 6 7 2 .]

fioyljesiii extract 7 :.i. b 7 b(. 1 a8 . 9 7 4 . Ll /Cj. 1

i . ' d S S h V H  I t j e n j  L i . U U . u  U . o  U . O  .“l  . 0

pefiiiiit bran U . Ll U.U 0.0 0.0 0.0

ncirn nioal '■''■2 U.U 7.7 2.2 7.6

ocitton bran 1n.<; 3 .b 12.6 11.6 8.1

paptii’/puip U.U 4.4 11.6 1 0 .ti D.O

tiniis hs an Ji; 34 36 38

i:uNCmS.IONS

A g  rij i ndiistr i 3 1 w a s t e s  an d  w a s t e w a t e r s  s h o w e d  to b e  i m p o r t a n t  
s.uir.:er? i.i' r;arl'iun, t u l r o g e n  . v j t a m i n s  an d  a m a n o a c i d n ,  u s e f u l  to 

a r o w t h  ot t h a r i n g i e n s t s  an d  Asper gi  J lu s  auamari ,

I,.-, p'roriiioe b a c t e r i a l  i n s e o  t, i i-i d e  an d  pro tea sef ; , 

rt'.spei.'t 1 v e  1 I y
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