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IMTRODUCTION 

The sugar cane plant develops as a clump or »tool mado up of an 

underground portion or rhizome from which the root» normally develop and 

an .aerial portion, constituted by a number of upright or recumbent stalks, 

each bearing about tan green leaves at it« top and a variable number of 

drieJ leaves, adhering more or less 3trongly to the stem. 

The sugars manufactured in tht  lojvea are stored in  the atetis and 

it is this portion of the plant which is harvested at grouv.d level, topp«d 

and sent to the mills.    What in le.it in tho field after harveut are  : 

the underground portion of th« plant from which the next, or rat.oon, crop 

will prow, the dried loavis and the green  tops nwdn up of the  leaves and 

immature portion of the cano, the sue-oae  content oí wh'-h is  xoo low  ~Q 

justify milling. 

When the suear can»; is, crown for tue production of sugar,  the 

by-products, which are available  ¡n tue  field,  dre th* caw tops and the 

truuh, ,ind, in  th,- fa.-tory, bugile íroia tho mi Us, rilter n.uda from the 

juiw  filters   Mû ìKìUtueiì from tht: centrifuga:,;*. 

In Mtiuri: tu- ,  t! o arva índor sug.i   cane ro-iped annunlly amounts 

to nome faO OM her.tar-a.    On  hi- basis c.   an avur.Age sugar can« crop of 

b million tonn-!, can»   (ot   C&b »J.JO  tonnes si.;^),   the amount of tho varioua 

by-products available  wou^ b-: as  follows   : 

jupai   cana lopf 

flu gar.-a Ury; 

Moläf 3«33 
Filtir muda 

Tannica 

1 800 000 

ß«*0 000 

180 OCIO 

180 000 
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As it is felt that,  in developing countries!, when contemplating 

tho establishment of a fermentation alcol J1 industry for use as fuel and 

chemical feedstock, the potential utilization of the other by-products of 

the sugar industry should be taken into account when assessing economic 

feasibility, the object of this paper is to discuss the utilization of 

these by-products under Mauritian conditions. 

ANIMAL FEED 

The potential value of these by-products as animal fead is 

determined by their average nutrient composition, which is as follows 

Cane tops % d.w. 

Baisse % d.w. 

riiter mude % d.w. 

Kolasses I f.w. 

Crude 
Protein 

Crude 
Fibra 

Ethnr 
Extract 

Total 
Sugars 

5.0 3H.0 2.0 12 - 15 
1.7 M9.0 0.7 2 

1H.0 19.0 7.0 12  -  15 
3.5 0 0 6H 

(a)    Cane topa 

There  is consi.dor.iiU,, interest in  eh* utilization of cane topa as 

fodder for ruminant,.     ;„ Mauritius,   i,.. c,oM ,e,so(1 U.xu  5-6 mon:hK of 

the year and, during that period,  it ha, b.on astinutaa that  just under 7 

-'•Mion  tonner, of fraah can, topt, *«   left in  the fiele, whil«,  during the 

inter-crop period, then* is an a<:u,e   ^hor'a*- of fodder.    This agonal 

availability has l«d to studio on the storage properties of ensiled ean. 
topaia ensilage .ppuar8 t0 h«  th„ ^ CQnvrnient ^^ of conyerVatlon 

of  this  fodder.     Laboratory rxr.-riinen'.s have shown tli.it addition of 

moiaauu»   (5 or lOl) and ammoni.  Ut 0.?% N)  could contribute to the 

¡.flucti w of good qu.ii.iy yl^e  (51 .     rodiota trial* then aatarllahcd 

that performance of a,,im*1,: w,s not affected   ,herh.-r  they were ftivan fresh 

'••' .-csUed cane top, JC   fodacr.     Furthermore,  the  rouer, fermentation 

¡.»•o^r,   us «.M.;ux-cd by «oL.ti .U>  fa(.tv ac,d production, ware not greatly 
oi-i"Ctf-c  >.y ana i li^  (4). 

Th.. .iti..i«*tlon, a- catti*  feed, of the conaiderable amount of 

cano t.,pa left in the Hold at habest should not be overlooked when 
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planning alcohol production either directly from sugar cane or indirectly 

through the utilization of molausfs from sugar factories. However, it 

should bo borne in mind that, with the increased utilisation of mechanical 

loadin« and harvesting of sujvir cant, oven in developing countries, this 

has led to more and more widespread burning of the cane fields before 

harvest. Experiments conducted so far have been on fresh cane tops from 

unburnt fields. It would b« important to assess both the quantity and 

quality of cane tops, after burning, for direct utilisation as fodder and 

after ansilag«. 

(b)  Bagasse 

Bagasse, which is the fibrous mass obtained after extraction of 

the juice from the sugar cane stalks, has an average composition of 

43-52% fibre, 46-52% moisture and  2-6% soluble solids (mostly sugars)   (7). 

The fibre, which is the part  insoluble in water is made up of cellulose, 
pentosans and lignin. 

t 

Of the «'40 000 tonnes of dry bagasse produced on an average 

annually in Mauritius, 99% or 831 000 tonnes are burnt directly in the 

furnaces to produce the steam requited to generate the energy needed to 

run the sugar mill;  the surplus energy being supplied in the for» of 

electricity to the public grid. 

As early as  190U,  BonSmo  (3), in Mauritius, advocated the uso of 

bagasse in animal feeding as a carrier for molasses.    It was not considered, 

at the time, that the baga«.-sc itaelf, being composed essentially of crude 

fibres with,  as a result,  a  low payability and digestibility, could be a 

possible source of nutrient.    However, recently,  after the finding that 

hardwood wastes when steamed under pressure could have an energetic value 

equivalent to a moderate quality hay, Bender {9)  postulated that bagasne, 

with a .similar structural carbohydrate arrangement, should respond to the 
treatment in the same way. 

Bacasse was subjected to various steam treatments in Mauritius 

and digestibility experiments conducted in vitro and in vivo on the product 

obtained.    It was found that steaming of bagasse at 14 bars for 10 minutes 

•ore than doubled payability, while digestibility of the crude fibre 

fraction remained unchanged   (11).    Further work conducted by Preston  (9) 

^ showed that steam-treated bagasse, supplemented with urea and a small 



«mount of molasses could provide th« n«ca«««ry requirements of cattle for 

•»intonane« «nd pr«gn«ncy, but th«t for growth or miDc production, a 

higher energy feed, e.g. molasses, should be supplemented on further 

proceeding of th« bagasce was necessary to incraeee digestibility. 

(c)     IfffUfff 

Molasses can play an important role as animal food in can« «ugar 

producing countries.    For several years, final or blackstrap isolasse« have 

been ut i li «ed in ««tall amount« mainly as an additiv« to inora««« 
palatability or as an aid to pallatising in conventional dry mixed rations. 

It was feared that higher levels of molas««« needed for fattening cattle 

would load to digestiv« disturbances.   However, dry feeds have been 

formulated with high levels of molasses, but have not found widespread 

application, mainly in developing countries, on account of their poor 

handling qualities, but «ven more so on account of the high cost of the 

equipment needed and the difficultiea experienced in the mining operation. 

However, further to the work carried out in Cuba, th« incorporation of high 

lavéis of molasses in cattle rations is now widely practised, the 

underlying concept being that the molasses had to be nixed, transported end 

fed as a liquid.   Owing to their high content of total sugars (more than 

90%), molasses n an excellent source or energy and an idc \l substrate for 

introduction of non-protein nitrogen (such ss urea) in the feed.    It« 

stimulation of microbial activity in th« rumen inoraaaas the digestibility 

of low grade roughages such as cane tops, straw and «van bagassa.   However, 

when high levels of molasses are used, in order to obtain optimum 

performance, roughage input, such as sugar cane topa, fresh or ensiled 

(another by-product) has to be critically assessed, and supplementary 

nitrogen «nd protein are necessary (9). 

Unfortunately, in Neuritius, as in many developing countries, 

molasses is exported as such to industrialised countries, where it is usad 

aa animal feed.   Mauritius thus exports 171 of it« production ettiuelly en 

long-term trading arrangement«. 

\ 

^ i 
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(d)     Filter nuds 

Filter muda, although they contain some 14% protein on a dry 

mattor basis, have so far been utilized in Mauritius as a low grada 

fertilizer (about 2% P^).    Annual production can represent about 5 000 

tonnes of crude protein.    Studies have shown, however, that this protein 

is digestible to only 17% (2).    It follows, therefore, that the total 

annual production of filter muds would yield only 850 tonnes of digestible 

crude protein.     It would, nevertheless, be interesting to investigate ways 

and means of increasing the digestibility of the protein in scums. 

Animal production based on sugar cane and sugar by-products diets 

is limited by the lack of protein to supply amino-acids for protein 

synthesis, and of glucose precursors which are essential for optimum 

animal performance.    Adequate supplementation must necessarily be an 

important consideration in the elaboration of any project concerning the 

use of sugar cane by-products as animal feed. 

FERMENTATION  PRODUCTS 

The utilisation oí molasses in the production of rum in Mauritius 

goes back to the middle of the 18th century and of denatured spirit for 

burning to the very beginning of the 19th.    These remained for a long tima 

the only two by-products of the sugar industry, derived from the fermentation 
of molasses. 

It is only round about 1930 that a real interest was focussed on 

the possible utilization of alcohol as motor fuel.    A product known as 

"Cernite", made up of a mixture of 64% hydrated alcohol, 30% ether and 6% 

petrol, was patented and became so popular for some time, petrol being 

rather expensive at the time, that supply could not meet demand.    But, as 

soon as the price of patrol went down again, "Cernite" production waa 
abandoned  (6). 

In 1932, attention had been drawn to the production of anhydrous 

alcohol and its utilisation as fuel for motor cars  (10).    However, the idea 

was not taken up and it is only the outbreak of the second world war and the 

difficulties experienced in our petrol supply that led to the production of 

alcohol to be used in partial replacement of petrol as motor fuel.    However, 
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as the required distillation plant for the production of anhydrous alcohol 

could not be installed during war time, alcohol (96° GL) was produced, and 

denatured with 10-20% petrol.    This aleo, ol, after admixture with more 

petrol so as to obtain a 20 : 80 mixture, supplied the requirements in 

motor fuel during the war years.    In 19H9, a Power Alcohol Committee 

strongly recommended that anhydrous alcohol should be produced in 

Mauritius to be used as fuel for motor cars.    The sale was contemplated of 

a natural fuel containing 25% anhydrous alcohol and 75% petrol.    However, 

as the price at which molasses was being sold to distillers was not 

controlled, coupled with the sudden rise in the price of that product in 

1951, the project was abandoned.    As a last blow, in that same year, the 

exportation of molasses in bulk on a large scale became organised (6). 

The whole situation was reviewed in 1955 and the general 
conclusions were that t„« high world price of molasses constituted an 

inducement to export and, with the considerable increase in the cost of 

materials and equipment, production of anhydrous alcohol would prove 
uneconomical (1). 

At present, the industrial utilisation of molasses in Mauritius 
is fairly low, about 11% of total production i some 160 000 tonnes being 
exported annually. 

Local production of fomentation products, derived from molasses 
as substrate, expressed in litres at 100p GL, ia as follows s 

Rum 

Denaturated alcohol 

Refined alcohol 

Industrial alcohol 
Vinegar 

Perfumery, pharmaceuticals, etc. 
Alcohol for export 

Total j 

2 300 000 

350 000 

220 000 

mo ooo 
25 000 

95 000 

IB 000 

3 140 000 

It will be noted that mm production is the major component, 71%. 

The total installed capacity of the three distilleries operating 
in Mauritius is *.5 million litres per annum.    Baker's Yeast production, 

I 
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i 
which had started on • small «cal«, has been abandonad. 

Tha annual consumption of petroleum products is as follows « 

Patrol 

Dieael oil 

Paraffin oil 

Fusi oil 

Tonna« 

so 000 

60 ooo 

25 000 

55 000 

Haan annual incraaaa in consumption is of tha ©rear of 12% (•) • 

Although thara ara no plans at tha moment for tha production of 

powar alcohol or for uaing athanol as a faadstock for chemical induetrlee, 

it ahould ba borna in mind that» should a dscision along thosa linae ba 

taken, a valuabla asset is tha exparience acquirad in Mauritius over half 

a cantury in tha distillation induatry.    However, tha constrainta ara of a 

diffarant natura for, if on the ona hand, tha production of powar alcohol 

naadad as an «admixture to imported patrol as motor fual should, in itsalf, 

set no problem, on tha other hand, as long as tha domestic priée of 

molasses is kept at par with tha price obtainable in tha export market, it 

will not be economical for Mauritius to produce powar alcohol.    Thus, tha 

current prict of petrol in Mauritiua is 2.W rupaes (»»I cants) par litre 

whereaa the coat of producing 1 litre of alcohol (9§° GL) is, at present, 

1.70 rupees (28 cents).    However, without excise duty, the price of patrol 

falla to only 1.20 rupees (20 cents) per litre.    It follows, therefore, that 

the price of molasses on the one hand, will have to ba substantially 

reduced and the efficiency of tha distilleries increased if powar alcohol 

produced locally ia to become competitive with imported patrol. 
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