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SUMMARY

The usft of wastewaters, or by-products from agro, food and
beverage inriug;try, presen-ts ft great deal of iriterfist, b”oause
their chemical composition, rich in carbohydrates, nitrngen,
vitamins, aminoaoids is usefUl to promote growtfi and production
of a lot of products using fermentation techniques. |In brasil,
our research group is studYing different wastewaters, to get
some products, using dif ferent types of fermenters srjd
different proi:ci,ses, though Projects that are sponsored ty
FAPESP ( FUHDACFiO DE AMPARO A PESQUISA NO ESTADO DE SAO PAULO j
and OEA ( ORGANIZATION OF AMERICAN STATES )

INTRODUCTION

Several microorganisms have been studied to get usefu] produntu
by fermentation processes using defined culture media.il)
However in Brazil, there is a lot of wastes and wastewfters
which are riches as sources of carbon, nitrogen and so on
useful to growth of various types of microorganisms. (4).

Sugar cane molasses, corn steep liquor, cocoa water, alcohol
stiliage, some types of meals and brans ( rice, soya, wheat,
sorghun ) and residues from pulp and paper industry, where used
to get a bacterial insecticide and a type of protease, iti this
fitudy .(2,3,4).

bacterial 1inseoticide lusing Bad JJits thurmgiensis, are very
important, because they are toxics only to ins-*r-t pests, nut to
vertebrates, fishes, beneficial 1insects, humans, and so on.

Two patents of these two type of toxins, one for Il.epid<ipters
and another against Diptera, were get in Brazil (2,4).

"This paper deals with some aspeots, relatively to the
microorganisms, processes used, types of wastes and
wastewaters, parameters of fermentation proces.ses.

Submerged and semi solid fermentation were studied 11.J, .4 ;



MATthIALS ANU METHODS

Twenty strains of molds were examined in order to obtain the
one that produces proteoiitic enzymatic extract of Dbetter
perfomihtioe in acidic medium by a semi solid fermentation
process.

Proteases were obtained as an extracelular raw extract, 1in 250
mL erlenmeyers, at 37““ C with 2,0 g of soybean flour enriched
with HJa of tiucrose or 5% of yeast extract, moistened with
buffer acetate solution pH 7,9. at a rate of 1:1 (w/v),

Under these nonclitifins; the enzymatic extract was obtained 1in 32
hours.

To get the bacterial] in.secticide , the microorganism used was
Bacj’liis thill-ingiensis and was studied both the submerged and
senii  solid fermentation. The culture media .in  submerged
process was composed by sugar cane molasses and corn steep
liquor .

In semi solid fermentation it was used some types of meals |,
residues from pulp and paper industry, from malt fermentation
Uieer production), and cocoa water, to maintain moisture level.

Kernientors fronm UiJi.i mL  to 20 L , besides studies in shakers

wjrh erlenmeyers of bUU mL , were used in submerged
fermentation. |Important parameters and variables involved in
the submerged process of fermentation, were pH, sugar
ciinsumption and dipicolinic acid formation ( DPA). The kinetics
of growth, pH variation, sugar consumption and DPA formation
were determi tied.Aerat ion and agitation importance were verified
in thiirdngji*nsif; fermentation.

Id s..-mi solid fermentation several thicknesses of the

lermentation layer were studied and the moisture level was
iibserved

RESULTS AND DISCUSSION

Table 1 presents the results of the semi solid fermentation of

}lus rhtiriiigiensis (Bt) using culture media composed by
residues from the industry of pulp and paper and from beer
industry i1 malt bran). Tlie moisture level was adjusted with
onooa water.



Table 1 : Sporulation of bt in two Substrates

time pulp and paper residue malt bran

humidity sporulation humid ity sporulalirm
ha pH % s/g pH % s/g
u 6.u 50 .0 b .U 52
40 b.9 - 7.9 1QB b.2 50 .4 3.4 10°
uu b.5 50.2 b.B li.ie 6.3 54 .H 5.9 lliio
1rib 8.3 t>4.2 ¢ 5.1 laii 6.3 64 .5 1.8 1012
220 8.2 bb.Vv 3.0 Wi-3 8.1 62 .b 311

Table 13 presents the results of Bt sjporulation (measured as
DPA ooiioentration.) in submerged fermentation (1 L fermentiir,
varying the aeration rate from U.6 vvm to 1.6 vvm (air volume
by culture media volume by minute). The culture medium used was
composed by IU g/L sugar cane molasses and 2ti g/L oorn steep
liquor.

Table 11 DIA and biomass formation during submerged
termentat. ion of Bt varying the aerarion rate (10 mg/g UH'A
oorrf.-fiponds to I spores)
Aerfit iori time o1 B ioma ss DPA/h iomnsK
rat. e fermentét inn
vvm hs g mg/g
U.b - i D). 61,1 Ib .06
U.tt B 0 .033 39 .06
u .b ju 0.061 23.89
19 b 1.039 29 .76 !
1. 5N U.Li3a 19.85
1-b n U.033 29 .32
1.b i U.045 21 .5U
ihhle 111 i.rev.nut;: the relative activity of tho prot.eo lit
ext t'fii'l, ohi .'iiiied with /lirpec't'; ///Is' .Hunmori HRHI. il in
1 fl eri-;nt tarli.iri  famri-fs. The semi cDliri t'eririen tnl.1fin  waf;
pftrtnrnie® iti Z'>ti nil er lenirieyfArs with g nf .rnltiirckr mndia. i; tn!

ol I hf nporef® liuspfnsiion ferinentfd at 37~ C, 48 hs



Tal.lIt: 11l : HeJdative ac;tivity of the enaymatic extract

Substrates kelatlvft activity %

wlif>bi  iitdal kiy.0 7 /b.ti bu.6 72.]
fioyljesiii extract 7:ib 7b(.1 a8 .9 74 .1 /Cj.1
i."dSShVH Itjenj Li. U U.u U.o u.o 1.0
pefiiiiit bran u.a u.u 0.0 0.0 0.0
ncirn nioal ‘wind u.u 7.7 2.2 7.6
ocitton bran 1n.<; 3.b 12.6 11.6 8.1
paptii 7puip u.u 4.4 11.6 10.4 D.0
tiniis hs an Ji; 34 36 38

1:uNCmS.I0ONS

Ag rijindiistr i3l wastes and wastewaters showed to be important
s.uir.:er? i.i" r;arl"iun, tulrogen .vjtamins and amanoacidn, useful to
arowth ot tharingiensts and Aspergi Jlus auamari
L~ p'roriiioe bacterial inseo tii-ide and proteasef;

rt".spei."tive 1ly
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