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Table 1. Results of initial biomass concentration (Xo), maximum
biomass concentration (Xm), rate of biomass formation (Ry) and
rate of biomass death (Rg) obtained by regression analysis of
biomass concentration of Streploverticillium adakanurn NERL g S st cdale @ S 4
3191 grown on molasses using different agitation speeds. Stati- S 039 2 A G g A0 by Al
stical parameters of the models are also shown

Alenloalpbe ols oy e 4 (Ko R oz all

speed/rpm  g/I. /L h h -
200 207 483 013 000002 09967 0990 oo lis 1y allasbesl sl cols
300 237 646 0061 000022 09677 09507
400 2.06 780 013 000102 09131 09060
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Table 2. Results of initial toml sugar concemntration (Sa), maxi=

mum toml sugar concentration (Sm) and substrate uptake rate Dgdin CuE pu Q;;_é) YU el a5 ol ‘5‘,J_>SUR
(SUR) obtained by regression analysis of total sugar consump- - N : .

tion by Streptoverticiliium ladekanum MNEEL 3191 grown on mo-

lasses using different agitation speeds. Statistical parameters of

(V) X=

the models are also shown ‘_5_,.,...1&)] e ool jlas'ly o, nolae ((blae) ¥ Jguo
Agitation S0 Sm SUR z
= r F-test . -
speed /rpm _ g/L £/L h Sdge Lid Wl o 00,51 Cawdy caslio
el )9 ? S
200 57.63 6839 009 09971  0.9413
Ll S6l4 5649 0295 09978 0. 9254
400 48.13 46,74 0791 0.9997 0.9102

ot i 15 T oS Wiy I3 535 o (50 Vi b s« Sy—onm oty (2, Wy el o 5 2abl b i

Joe s 0,28 Joe G ol oa e0ls ylid (Lo i ) b gl 55 dad (gl il oo o G S8 5145 ole oolog Lpules ]

&S b 1) 5lelslS il 4t ST B Sl 00l 0010 puotiy drawgs 0095 o )
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(F) P=
Pnm - P.+(P.e ®RRi™)

SaelislS il gt it P laelisl il adslanseiSTP o laelisls il ansnSTP c plog Tas' (ol
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Table 3. Results of initial ransglutaminase activity (Po). maxi- R P R ... Rhg o y
mum tramnsglutaminase activity (Pm), rate of enzyme formation M')J‘ w8 —E e Ran M')J‘ - — Re
(Rg) and rate of enzyme denaturation (Rdan) obtained by regres-
sion analysis of transglutaminase activity generated by Strepto-

verticillium ladakenum MRRL 3191 grown on molasses using dif- Sy e a5 adae i (J—lie) ¥ g

ferent agitation speeds, Statistical parameters of the models are

also shown R
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speed/rpm U/mlL  U/mL__ h™' h! T Y .
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BIOELECTRICITY USE
Brazilian potential to generate bioelectricity

(Bagasse andstraw)

{Only bagasse

| In2014, bioelectricity avoided the emissions of 10.7 million tons of CO,,
2014 " Thisis enough to supply electricity for 11 millions households ‘
GWh q
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BioELECTRICITY UISE
Synergy between hydro and biomass sources

8

OMS data indicate a 4% savings In
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BIOELECTRICITY BENEFITS

® LOW ENVIRONMENTAL IMPACT

® PRODUCERS CAN OBTAIN CARBON CREDITS
® COMPLEMENTARY TO HYDROELECTRICITY
This last point is particularly important for Brazil because a large portion of the country’s
electricity comes from hydro dams. The sugarcane harvesting period, when most biomass
is available, coincides with the dry season. So when hydroelectric power stations sometimes
have to reduce output because of low water levels in their reservoirs, sugarcane bioelectricity
is most abundant. Besides being complementary with hydroelectricity, the majority of sugar
and ethanol plants are located fairly close to the more populous regions of Brazil, where
electricity demand is the highest.

BIOELECTRICITY UISE
Synergy between hydro and blomass sources

OMS data indicate a 4% savings In
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S CANE STRAW: A GROWTH OPPORTUNITY

A Forcenturies,sugarcanefieldsaroundtheworldhavebeenburnedtoeliminatethestraw,driveaway

I"i"‘!‘:.r*"Jl"':' BT s s dla e ﬂ..:u'.'nhll_-.

snakesand other potentially poisonous animals,and make it easier forworkers to cut the cane by
hand. While it was an essential step to cane harvesting, it wasted one-third of the plant’s energy.
Mechanized harvesting changesthisequation byeliminating the need forburning thefield. With
mechanization, sugarcane strawis preserved and itsenergy can be harnessed in one of two ways:
® MORE ELECTRICITY. The straw can be burned alongside bagasse in high-efficiency
boilers to produce even more bioelectricity. Experts estimate that sugarcane bioelectricity
could reach 177,018 GWh by 2023 if all potential sources are fully developed. That would be
enough energy to cover 23 percent of Brazil's electricity needs. Or looked at another way, it

" could power an entire country the size of Sweden or Mexico.

BIOELECTRICITY USE
Brazilian potential to generate bioelectricity

(Bagassa and straw)

—
2023
{Only bagasse)
- ' 2014, bicelectricity avoided the emissions of 10.7 million tons of CO,,
2014 Thisis enough to supply electricity for 11 millions households
0 50000 100000 150000 200000 GWh

® MORE ETHANOL. Straw can also be used as an input to produce cellulosic ethanol.

. Once perfected at commercial scale, cellulosic ethanol holds the potential to double the

me of fuel coming from the same amount of land planted with sugarcane.
Mechanization is expanding rapidly and already exceeds 90 percent of the harvest in Brazil's

top cane producing state, Sdo Paulo.
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BIOELECTRICITY

} TRANSLATED AND EDITED BY KOUROSH AKBAR NEJAD

MASTER'S DEGREE STUDENT IN AGRICULTURAL ENGINEERING MANAGEMENT
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cyrus2530@gmail.com

following main plant components contains approximately one-third of this stored energy:
1. Juice — The sweet liquid inside sugarcane stalks containing sucrose used to produce suga :
and ethanol.

2. Bagasse — The dry, fibrous residue left after sugarcane is crushed. One ton of cane produces
about 270 kilos of bagasse, making large dunes of bagasse a typical feature of Brazilian cane
processing mills.

3. Straw — The tops and leaves of sugarcane stalks.

Brazilian sugarcane mills learned to harness the energy stored in bagasse by burning it in b?ilers

requirements, thanks to bioelectricity.
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