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The growth of a single cell protein (SCP) on carbohydrate based
onsump

detertr,r;ined by spectrophotometric method at 540nm. The res¢1//ts % s
growth rate(u) of SCP produced in this way was 0.41 hr,” Substra ‘ ithi
0.021mg/(mi)(hr) while maF))(imum specific grow:/h rate was 1.113hr" which was a_chle:ae: avfwtthenzt‘::z
first one hour of fermentation. The concentration of single cell protein reached ’?Slg for a sterilized
and 25th hour of the fermentation period, which stabilizes for 30 minutes. The y/e/ I, and a linear
feed of carbohydrates based food (yam peek) was determined to pbe 3.37mg/m ' at 540nm.
relationship was developed to predict the concentration of SCP of given ab_sorba’]clz fermentation
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| ABSTRACT

e (yam peel) has been

; fgod Vet 4 that the specific

INTRODUCTION

Determination of growth rate of single cell protein using micro organism required a medium c\)l:h';r{;s‘:n""

provide all the essential nutrients needed for the cell growth. In this relatively new route, mlcr% ﬁ rowt;

are fed on simple and relatively in expensive substance like hydrocarbon, and cqrbohydrate. eﬁ,‘g .

involves consumption of substance which provides energy and raw material required for .the_synf1eSls of

additional cell mass. Once they have multiplied many folds, the cells”are removed by filtering from the

liquid in which they are grown (Silvio, 1977).

Agricultural crops with high concentration of carbohydrate, which are not properly utilized, wasted away
bohydrate based food waste

after processing. In this work, the growth rate of single cell protein in car :
(yam peel) using saccharamyces cerevisae was determined. This will be a major step toward better

utilization of the important resources in the production of single cell protein (SCP). The production of
single cell protein via organism action on carbohydrate waste becomes important as it will be a source of
protein to carter for the exploding world's population and will also serve as a means of checking the
population control. Many scientists believe that the use of microbial fermentation and the development of
an industry to produce and supply SCP are possible solutions to primary or expensive animal protein

(Mohammed, 1999 and Shaba, 1998).

The use of fungi as a single cell protein is of important to the nutritionist because of the possibilities of
using non-human food (i.e. waste) as the substrate for SCP production. It is nutritionally balance because
it contains essential nutrients required for animal and human growth, again, it has rapid increase in cell
growth due to extremely short generation time and the production of SCP does not depend on climatic
conditions, but requires a minimum area for cultivation, and it is equally acceptable to the public (Peter,

1984). ‘
It is known that growth of an organism is an orderly increase in all its chemical constituents and result in :
increase in the number of cell as well as the mass of all cellular material and that the growth rate depends
on the nutrient supply, and the culture media which may be synthetic (one with a known composition) o
complex (one with undefined composition). Other common complex media include beef broth, blood

infusions broth, corn steep liquor, and sewage.
The function of a medium is to support good growth/or high rat :
concentration of a nutrient can inhibit or even poison cell Sci;rowth. cl\)/flofégsgft ifsyt';:gesle'sli gr);%asssgg

extensively, their accumulated metabolites and toxic products wil ' i
i often i a
process of the cell. Consequently, it is a common practice to limit total gsc')i;;‘hptb;hﬁmr:g;r;zl‘ ebgcrir::rw‘ltco

one nutrient in the medium.

GROWTH CYCLE PHASES FOR BATCH CULTIVATION
in @ typical batch process, the number of living cells varies with fime as shown bel
' elow.
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Figure 4 shows a similar observation Mohammed et al

of protein increased to its peak durin
decease again.

CP growth rate

9 the 24hr 30mip, and Wasas that depicted in figure 3. Concentration

stable for another 30min and continued to

concentration is completely exhausted
~and James, 1986). 31 120hr of fermentation time (Dundee, 1993; Encyclopedia, 1992

' * 'CONCLUSION

“ % Single cell protein (S

) "{:,,';'_)I‘-l_'_»gbet\Neer? Sl ar(xd %P;V%'ahse p;:x&e(rja{reor; CSaCEtI)DOhYdrate base food waste at temperatures of 33°C and
.p;(E)Vidg the entire necessary nutrient required for thgvgfo\?/?:ewed to be dependent on medium which will
The rate of substrate consumption(-r) was determined to be 0.021mg/(mi)(hr) and the specific growth

“rate (1) was found to be 0. v : F
; (4) € 0.41 hr  while the maximum specific growth rate ( ¢ max) Was determined to be

-1 5
equal to 1.113 hr . For a sterilized feed of carbohydrate based food waste (yam peel), the yield was

... determine to be 3.37 and a linear relationship was developed [ i
. .gijven 7 kel p ped to predict the concentration of SCP of any
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LIST OF ABRIVIATIONS AND SYM.BOLS
Ks --Limiting nutrient concentration
Isha Rate of substrate consumption

Sel Substrate concentration

Se----—-Initial substrate concentration

SCp-————— Single Cell Protein

AS-Change in Substrate concentration

t e

tiag ---- Time lag
doubling Time

v} Growth Rate

Uay—smeene—me-=Max growth Rate
XewomoonenProtein Concentration
Xq----—---Initial Protein Concentration
AX--Change in Protein Concentration

AXmax. —=-- Output Max dilution rate
i Yield Factor
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