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Theoretical study of the effects of
water content and temperature on
solid-state fermentation using
MATLAB "
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Abstract

Microbial growth can be affected by growth conditions such as temperature,
water content, oxygen and carpbon dioxide concentrations. This study mvestigated
the effects of input air velocities on water content, temperature and biomass
concentration at any height of the packed column. Mathematical modelling was
performed based on heat and mass balances detecting those parameters during the
100 hours fermentation period. MATLAB™  was applied to solve the equations in
one-dimension. The study shows that temperature and water content crucially affect
the microbial growth. The fungi can grow very well at temperature 305-310°K.
However, the growth will decrease when the system temperature is out of this
range. The results also show that microorganisms consume water during the growth
and increasing the cell numbers. When the growth is high, therefore, the water
content of the system reduces. The velocities of Input moist air affect the biomass
concentration. At the lower air velocity of 0.001 m/s results higher system

temperature (325°K) which causes low fungal growth and high water evaporated
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gnaunsmsasydiule (Growth Model)

g a a A a6 ) v . .
msﬁﬂmﬂﬁmmmmﬂmada}auma R. Oligsporus Wuamuduwusey Logistic

model [3,11] sNaNMS

VENMUSNGS 1=0, X = X,

Towsd
X = mmgﬁui’fw‘%amaﬁmﬂm (g-biomass/kg-substrate)
Xy = AT NG (g-biomass/kg-substrate)
X, = mmﬁu‘i’fuﬁamaﬁm@dqﬂ (g-biomass/kg-substrate)
W, = enudduduladimnegega (1/0)

¢ = tadglumsin ()

ém’sﬂuﬂ'wmmLa%m@ulmﬁuwwqdqmad R Oligosporus IMIANINTILALYNHLE

799 Mitchell wuh Senmdeiusiugnmninesssuluglassanms Quardatric #sf;
H,y = ~39.599427 + 0256677 ~ 0.0004157>

lumsfinmilione Mamtenance Heat femviousnn uazanufoudlfsswiomaasuydule

dudedmlesastudannmaiodeng seaumasa i

_ax
9= pg
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. da X . o
g = enufewrnsstuufiieluannmaeiydularendunid (wW/m')
p = @MNMWILMUIBY Substrate (kg/m’)

g = M Metabolic heat yield coefficient (J/g-biomass)
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