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VitTBüca   concentration  and   y inanaen  uti 1 uni, ion. 

According   to   the   demands  of   the   'iiv i roomon I.« I    protect ion   which   refers   ulno 

to   the   wunte   wnt.or  coming   Crom  alcohol   produc L i on  planiti,   new proceaue»;   for 

the   treatment   of   ¡hese   waste»,  and   new  application«   for  the   treated  wnatefi 

had   to  be   developed. 

As   a prototype   oí  written  cuuuing  envi ronment a I   pollution  can  be   considered 

thone   from   plants  where  ino ! «.'ine.',   i.-; UíIHII   «¡,   row mnt.ormì. 

The   concentrai i orí  oí   the  vnianiieti  h to;  a   hit,tory  uf   .'-O  years,   iiaing  the 

reuniting  concentrât »•   for   further   produit i on   of variour.   producta   (energy» 

fertiliser,   feed). 

Our   company   the   U.V.   unid-Nederlnndne   üp.i r i t. lu.fnbr i ek ,   Bergen  op  Zoo», 

Netherlands,   are   producers   of  mo ! «tuien-a J cohol   tunee   18')9. 

We   are  using conlinuou»   fermenta'i ot:   (H   huur.i   fernen tut ion   time),   viriatiaet; 

concentration  and aerub'c   trentun ut   n !'   the   war<te  water. 

Next   year   we   will   ¡.tart   wi l .h   un  anacrob i e   'r<-ai.meril   plant   for   the  r*at  wa*tkr 

wa ter. 

The   production-capacity   i fi   -tpproximato ly   y.'H'fi   1.   H lcoliol/hour  or   > 

700.000  hi .  alcobol/year,   which  me ants  ><   b 11>.! og.i cu I   wat er-pollut i on-poten- 

tial   of   u   city    witt'   mor»   than    ','•   million    i nhnlü tantn. 

With   the   «bove   ment   oned   mensuras   the   biologi cal   water-pollution  problem 

i s   re'lu e ed   with    +   OM*,. 

We   have   MIICC   14'I,J  experienc«   w.th   the   concentration   of  wobte   water  coming 

from   the   production   nf   rrol »¿^íH'ü-HI «-oho ! . 

During  the   first   i went y   year-;  we   M »ed   ti«**   roncen UH t ed   vinaMueo   for incine- 

ration  and   recovery   of      inorganic     .-,« 1 * .-.,   mainly   pota/stii um-uul te. 

Since   lyyi   we   arc   .»••Hing   the  orient rn ted   v i niiiisca   tu   the   feed-induötry. 

It   la  my   intention   to   *.e|l   you  about.   ths   Int.»»-  experience. 

The   name   vinasBt-n  in   this   story   ia  uned   for   the  t.iobs   from  an  alcohol 

distillery   where   mulausen   is   ur.ed  at;  raw  rraterinl. 

Our   company   ha«   the   fo 1.1 owing  brand ñamen   of   beet-vinasnee: 

Alvicoll      :   is   the  concentrated  vi ríanse»   till   70% dry  matter. 

Neprocoll    :   ia   the  concentrated  vinales   till   ?')% dry  matter afiejp dej»ot«ssi- 

fi cation. 

ÉM 
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1. Concentration oí  vinasses. 

In bpite of   the  most  different   design:;,   the  apparatus used  for the con- 

centration  of  the  waste  water   from  the production  of molasses-alcohol, 

caused difficulties due   to a  pollution of   the   heating surface.  Depending 

on  the molaasHt^   and   the   end  concentration,   cleaning  periods   in moat 

different   intervals were   necessary.   In  thi:.   respect  cane-molasses 

.stilläge  needs  longer  cluuning   periods and  .shorter  intervale  than beet- 

molasses  stilläge. 

We  have experi ein-«-   in  our   two   alcohol-factories   »it h  a  circulation 

evaporation  and  with a   film-evaporation based  on  Vogelbusch design. 

The  cleaning  time  of a  circulation evaporator  is  much longer  than  that 

of the  film-evaporation. 

The main  costs-factor  is  tho «riergy  consumption.   In  our case we use about 

one   ton of   steam   for the  evaporation of b  tonti  of  water. 

2. Utilization  of  v^nasse«. 
The application   of concentrated vinasses  in  the   feed industry is based 

on  »v» following  properties: 

a. binding  properties, 

b. nutritiv  value. 

2.1 The binding  properties. 
The main  outlet  for  tue  concentrated  slobs  in   the Netherlands is 

application   in mixed-feed-pellets.   in   this  respect  the viscosity 

of the   concentrated   slobs   is  of  importance.   A  concentration  to VA- 

dry matter  for beet-vinasaes and 6i»% ct ry  matter  for cane-vinasaeo 

is necessary   for  this  application. 

An investigation  to   establish  the influence  of molasses and concen- 

trated  beet-vinasses  on   the  pellets of mixed   feed was made by  the 

Dutch   Recetaren  Institute   Ï.N.O.   in  IS/V*   by  G.R.   v.   Bastelaere. The 

main-results  cf this  investigation are: 

I 
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1.   Capacity   i. r   hour. 

With   the   I.M.(i  mixture«,   which  8r,   known as  »fany   to preas", 

b»et-vii,m-.s.eS  Hh.jw.-i  a   !ii,r(,..r   capacity   of  peLlo«.-production  than 

beet-mula.w..^.   This  wu» not   proved   with  feed-mixture«  which are 

known as  "difficult   to  prfUH". 

«'•   The  puai i t,y  of   the  pellet. 

Mol.snen  u:¡  weil   ae  concentrated   b.-r t-vi na».*«-«  have  a   poaitive 

influe»«:«  on   the   qualify 0f  the   nooJ.-d  pelleta.   Thia  remilt  wan 

not   proved   by   feed-mixture«  which   «re  known aa  "difficult to 
preafl". 

A  mixture  uf  concentrated  beet-v. ,„,«••:•...«-  and molaasefi,   ratio 

1    :   '',   «i« v.-   « bout   the   .-.ame   reimU; . 

3«   Mi xi UK l'TMjpertiea. 

The   conc.M.t^ted   beet-v, na^nen   ,K   ».«»y   to  mix  with   the   feed 

compound.,.   Molasse,   1B   i„  this   reject  more  difficult   to  handle. 
C0,,ClU8l"fi;   ^ncrning  binding proper U e,,  vinamá   i„ «   good «ubati - 
tute   for molnsr.es. 

¿'¿t  The  nutritiv  y»],,,.   f,f  ylf,,,^t.t,r,. 

«••2.1.   Compoa i t j on . 

Met:ween    th»>   mr-'     •:• • ,,„   ,,r   ,.„. _.   . 
'   ''   '•aiH-.-ttrid   bHct-viiiaoHaa  exist 

romurhable   di ffereuee,..   The  m»„n   Cl 

Uie  next    tabi«   (g/krf). 
îompon.i t.ion  io  nhown in 

Table   J 

moi H ture ««ti crude 
protean 

other 
carbo- 
hydrates 

¿»31 

'•9 

28*» 

Hb 

be«jtviriUi¡n»>H «,oo ^ 

cane  vii««;,,, 37V 1¿iq 

(figures   from   the   Dutch   KeedinKtUble  -   iuy?.   CVB   19??) 

Both   type«  or   ¥inmbM  „„  y   ^   ^  ^^   ^  ^ ^ 

oí   the  a«h   content   lu  potatisi urn   (b^tvinaiiHe.  •   9* k  and 

'    tnere  .1 », a difference betwatn 
prete,,,  aJld  carbohydrate  content   of  the   both   typea of 
vinuhui'B. 



2.2.2,   Piges    bility. 
Resulta of nxperimentn  about   the digestibility  of beot- ana 

cane-vinaBses »re  alao  published by  the Dutch   ?eedingtable 

1977.  They   pubLtehed  the  following  figures: 

Table 11 

Digestibility  in  %  (cattle +  horses). 

crude proteTn other car- 
bohydratea 

beet-vinasses 85 9° 

cane-vinassea 10 7S> 

Theoe results show a favourable digestibility of cruda protein 

and other carbohydrates  for beet-vinaases. 

Experiments with  livestock. 

We had the  feeling that  the  feeding value  of vinaaaaa ia 

underestimated.   With  the proverb:  "The proof of tha pudding 

is  in the  eating"   in mind,  we mention  the   following expari- 

mentr- 

2.2.3. Beef-cattle. 

Over a period of three yeare teste were carried out in tha 

houaing period, on a farm in the provine« of Oroningan on 

various proteïn supplements for beef-cattle. 

Tha resulta of thesp teats have not yet been published. 

The experiments were carried out by our Research Inatitute 

in cooperation with the üovernemental institute for 

Cattla-Huabandry. 

The tjöt diets contained: 

a. no supplementary protein, 

b. soya meal, 

c. soya meal and  beet-vinasses, 

d. beet-vi riaet>e..;, 

e. betaine, 

f. urea. 

\ 

* 
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The   bani c   feed,   givei  o^   I.ì.ì.,   wa;>  àried pulp,   and  in one«? case 

dried maiie  silage.  0n<j  Kilogram  of  dry matter   (Wilted allaga 

or   straw)   waü alwayti  given an  roughage.   The  diet   wafj  ¡supplemen- 

ted   with  vitami iiH  «rid  minera U.   To  «chi eve  a  higer   ratio of 

starch  vulueto  digestible  crude   protein «G  the  animalfl  got 

heavier,   a   fixed  amount   of  prete"? n  MSB given  from   the  beginning 

of   the   tHbt. 

An   utilisation-coefficient  of  Ü0% WBB  uned   for  vinasses   to 

convert   crude  prutVi'n   (N)   into  digestible  crude   protein,   and 

one   of  70%   for  urna  and  betaine. 

The   animals  were   kept   un  grid   floors  with  five,   six or  «even 

per  pen. 

The   reuultu  can   be  lAimmariied : 

1. The  growth  diff-rencoH between  bulls  receiving  Boya meal 

an  a  prote'i'n  source  and  those   receiving beet-vinanses 

(digestability   KuüÉ)   are  very   ftmall. 

2. Heet-viriuHseH   ahould  not.  corinti tute more   than   "\b  -   20% of 

the   di-et.   If  more   u:  given   the   animal«  gain  weight   lesa 

rapidly   than  on  suya. 

J.    In   the   three   testo   it  wan  proved  that  the  beet-vinausea con- 

tained  L'T«,   20«'' and   197 gramme«  of digestible  proteïn per kg. 

k.   Hetaine   as  protein-source  gave  a  clear increase   in  growth 

compared with   the  negative  control   group. 

5.   The   feed converaion per kilogramm of growth  waa always best 

in   the  animala,   which grew   fastest. 

6.   The  meat-quality  WHS  not   noticeable  affected  by   the  various 

protein  aupplementu. 

7.   Digeatjon problems  did nut  occur,   but  the manure of animals 

receiving large  amounts  of   beet,-vi nasties was   lightly   thinner. 

The animals'   health  was  good  and  was not  affected by  the 

kind  of proteïn given. 

In thie respect it is interest ing to mention the publication 

of the "Zoo-techniach Centrum vmi de Universi teit te Leuven" 

of A.   de  Vuyst,   A.  Moreel« and  H.   Arnould. 
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This study was made on ^0 growing cattle to investigata if 

vinasr.es can be utilized in their rations. The results ob- 

tained appeared to be very favourable. 

by mixing 30,?9# of vinaünes ¡.n tKe feed-concentrate (which 

corresponds with 1L3,90# in tn<.- total ration) there was 5»6% 

increase in the rate of animalgrowth compared to the control 

group. 

This means at the same time a reasonable reduction of the 

feeding costs per kilogramm of weight gained. 

2.2.4. Dairy-cattle. 

In our country the main part of the vinasaes io used in feed 

compounds for dairy cattle. 

Our company tested chis application together with the 

Qovernemental Agricultural Advisor in the province of F'riesland. 

On t> farms the application of dried pulp with respectively 

10% Alvi coll, 10%  Neprocoll and 10% molasses was tested during 

8 weeks. The control group received the normal ration. 

In this test the dairy-cattle received till 1 kilogram« 

vinasses per day. 

Results* 

1. The mean milk-production war JO kilogramm of milk per cow 

p»»r day or more. 

There was no significant difference between the different 

rations. 

2  The production milk fatt per cow was better in the groups 

which received Aivicoll and Neprocoll than in the groups 

"molasses". 

3. The different groups showed no significant difference in 

th*i protein content of the milk. 

k.   The different groups showed no differences in weight. 

5« During the test period no negative taste or smell of the 

milk was observed. 

\ 
¿i 
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Conclusi on. 

Then:   ie   no   objection  against   substitution  of  molasses  by 

Alvicol?.   and  Neprocoll   in  the  compounds  for  dairy  cattle. 

2.2.5«   Vi nässet;   in   the   ratio'»   for  pifls. 

Very  interesting were   the  resulte  of  a  feed-teat  made  by  our 

Research   Institute   (I.H.8.)   in   coopération  with   the experimen- 

tal  station   of   the   Dutch  cooperativi'   feed-industry   "De   Schot- 

horot",   with   the  use  of  vinasses  in  pig-feed. 

The purpose   was   to  compare   the  application possibilities  of 

beet  and   cane-vinassos   for  pigs  with   beet-en  cane-molasses. 

In the   test,   with  96 piga»   8  triu]-feeds were  compared. 

The mean   test-results are  given  for  the  following  comparisons 

(table   III) : 

- A% mo lasa«« and vinaaaaa with ragard -to &%. 

- Baat-ffolaaaas and baat-vinaaaas with ragard to 0ana-molaaaea and 

cana-vinaaaaa. 

- cana and baat-molasaas with regard to oane and baat-vinaaaea. 

Table   II). 

Dala about   the  m.,r   «rowlli  and  foed-convorsion  of  the  different  fend- 
componi ti ori.'j. 

<    P    tr < V  n ¡1 < 
' '    11    ill M;I  pi 0 >••• 
r>  u- >'• •  n. y M molací¡e;i   » VimiMKCii ai       ft >.)         r» 1» 0 'n        1 :*)        1 Ol tr. 

0)         M en Ol 

*•% t.% fcl      1 • 
0) 0» 

m tu 

growth   (ff/day) Ol 
Cl 
(V 

0-  k  weekn 571 571 5 G« '' 
CT 

'Í73 568 57** 
0-  8  weokr 675 678 6Vj5 'io" 673 681 
0-1?  week« 750 76'J 755 7% 755 755 
total   period 771 780 777 '.'Vif 773 7/8 

feod-convt:r\ ion 

(energy  value/ktf 
yrowtii) • 

0-  '•  wei'kü 2.57 2.55 2.57 2.54 2.5« 2.55 
0-  8 weeks 2.69 2.66 2.70 2.66 2.69 2.67 
0-1,'  werkf 2.87 2.83 2.85 2.85 2.84 2.86 
total  period 3.12 3.08 3.08 3.11 3.10 3.O9 

enargy value • kcal/kff f««d 
2100 
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Suamary- 
The results concernili« growth,  feed-intake and slaughter- 

characteristics show for molasses ind vinasses the s une resal t«, 

provided that the  lower nutritional value of vinasses is 

compensated. 

Based on the experimental  reeultß we r.an conclude that making 

up 8jt vinasses  in feed for »laughter-pigs will  not have a 

negative influence on ths growth,  feed-conversion and «Aaughter- 

quality. 

2.2.6. nutritional  value and costs. 

Formerly the animals were allowed to roam free and gather what 

ever forage they could have.    F«ed stuffs are now brought *o 

the animals, with each ingredient analysed for its nutritional 

value and costs. 

These feeding-operations use, praticai ly all,  computer oriented 

linear programming least cost formulation techniques. 

Based on the market price for feed-ingredients of 15/12/1978 

and the nutritional val«« mentioned in the "Dutch Fe«dingtabl«M 

(CVB 1977),   linear programming results in th« following cost 

Units in a normal  feed compound: 

cane-vlnasses may cost Hfl. 1,— per 100 kg or + 0,5 t/100 kg 

b«et-vinato«e« may cost Hfl.2*),— *er 100 kg or + 12,j t/lOO kf. 

The differences in composition and digestibility of the abov« 
mentioned feed ingredients show a considerable price 

difference between beet - and cane-vinasses. 

•Phi« difference is also expressed in today«« marketpric«« for 

vinasse« in the Metherlands.    The price level of cane-vinaasee 

is about 20 - 30jt and of beetvinaase« 60 - 65flt of the sol ass« s- 

«arketprices. 

By th« Dutch feed-industry vinasses i» used in the rations to 

th« following extend» 

cattle 8 - 10)t 

pig» 3-5* 

broilers 2f> 

Vinasses has now become a well established feed-ingr«dient  in 

th« Dutch Feed-industry. 
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2.2.7. Market-characteristics 
The mixed or compound feed-industry in the Netherlands ia    particularly 

large.    Approximately 14 million tons aie produced annually, which means a 

ratio of one ton of mixed feed for each inhabitant. 
The European Community and Japan have a mixed feed to population 

ratio from one to five.    In the USA the ratio is about one to one. 
In developing countries the ratio is much lower; in Jamaica 1 to 20j 

in Columbia 1  to 37. 
An important key to profitable marketing of vinasses is to keep the 

transport and handling costs low, therefore the consumption of this 
product should he found nearby the production-unit.   Areas with a high density of 

population and high ratio of mixed feed for each inhabitant give the best ohaooes 

for the feed-application of vinasses. 
Moreover there is another drawback for vinasses-production.    The 

energy costs and consumption for the concentration increasing energy-cost 

will have an important negative influence on the oost-price. 

3.      Other applications 
Ne mentioned till now one outlet for vinasses, where it is used mixed 

with dry feed for cattle and pigs. 
In the USA an increasing amount of vinasses is also being used in 

liquid rations. 
Here it is used as a means of introducing new protein nitrogen (urea). 

Urea, in a liquid form is combined with molasses and/or vinasses.    Of 

importance is the growth rate of the liquid feed market in the USA from 

200,000 tons in 1970, till approximately 2 million tons in 1975- 
Purther applications and outlet for vinasses (fertiliser, methane) 

will undoubtfully be considered during this meeting. 
Due to the exceptional high biological water pollution potential 

the producer of molasses-alcohol is condemned to find a solution for this 

problem. 



• 




