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(Annex l) 

LPCV, MPCV and HPCV ANALYSIS VALUES 
(expressed on tel  quel) 

Indication of Analysis 

a) dry matter content       

b) total  nitrogen  (Kjeldahl/Devarda)  

c) raw protein (Nx6.25)  

d) Betam  

e) raw ash  (at 600 c) „.., 

f) potassium 

g) raw fiber        

h)     NNE ..  

1) digestible raw protein with beet pulp pellets 

k) w.  german starch value St.E./Kg tel  quel   .... 

l)     specific gravity   

m)     pH value  in IO56 solution  

n)     remaining sugar expressed as  invert  

LPCV 

58-6O36 

I.I-I.256 

6.5- I596 

O-296 

I5-I756 

4-4.5?6 

25-2856 

abt. 355Ê 

I2O-I5O 

1.31 

4.5-5 

6-1256 

MPCV 

65-7256 

2.3-3.5* 

16-3256 

6-IO36 

I8-2456 

6.2—6.856 

2.5-3.556 

25-27.5£ 

abt.   755b 

28O-32O 

1.37 

4.8-9.5 

3-456 

HPCV 

75-7856 

6.8-7.256 

33-5056 

IO-II56 

II.6-I456 

2-356 

O.2-O.456 

I9.5-2256 

abt.  9556 

518 

1.39 

abt.5.9 

I-356 

* the  total nitrogen of HPCV is divided  in about 4.8 to 5 percent organic 
nitrogen and 2.0 to 2.2 percent inorganic nitrogen.    The organic nitrogen consists 
of 1.7  to 256N in form of acids,  I.5 to 1.6 percent as betain and 1.35 to I.5 percenl 
others. 

(Annex 2) 

Summary 

Today^s world-wide trend to convert agricultural  products as cane,  beet, manioc 
and grain as well as cane and beet molasses by fermentation into alcohol  for human 
consumption,  chemical,  cosmetic and even automotive use as a consequence of the oil 
crises,   leads to an increased availability of fermented agricultural  by-products 
especially from beet and cane molasses.     In West Europe they are called "Vinasses". 

A rough production estimation by Prohama indicates 760.000 tons vinasses p/a 
for the  1978/79 campaign (October 1978/September 1979). 

Por better understanding the heterogenous vinasses market  in Europe,  the author 
suggests to introduce three categories of molasses by-products, depending on their 
protein  content and their use: 

LPCV - Low Protein Containing Vinasses (6.5 to I556 raw protein) as binders and 
appetizers  in pig.   poultry and ruminant  feed with 2   to 356. 

MPCV - Piddle Protein Containing Vinasses  (16 to  3256 raw protein)  for ruminant feed 
up to  IO56 and for straw decomposition on stubble fields 2 to 3 tons per ha. 

HPCV - High Protein Containing Vinasses (33 to 5056 raw protein) only for ruminant 
feed between 5 and 7.5 56. 

J»*» 
*•*..'*'' 
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PRODUCTION,   APPLICATION AND MARKETINO OF COKCEIfTFATKD' 
MOLASSES -FERMENTATION-RFFLIÍENT  ( V TNASSFIS ) 

by 

W. Lewickj ** 

Today's world-wide trend to convert agrioulturai producto as 

cane, beet, manioc and grain as Meli ai cane and beet molasses by 

fermentation into alcohol for human consumption,  chemical, oosmatic 

and even automotive use as a consequence of the oil crisis,  leads 

to an increased availability of fermented agricultural by-produots 

especially from beet  and cane molasnoo.    In West Wurop'i the* are 

oalled "Vinasses". 

A rough production entimation by Prohama indicates 760.000 tons 

vinasses p/a for the 1978/79 campaign (October 1978/Ssptcmb3r 1979). 

For better understanding of the heterogenous vinasses market in 

Europe,  the author suggests to introduce three categories of molasses 

by-products,  depending on their protein oontent and their use: 

LPCV -    Low Protein Containing Vinasses (6.5 to 15% raw protein) 

as binders and appetizers in pig,  poultry and ruminant 

feed with 2 to yf> 

KPCV -    Middle Protein Containing Vinasses  (16 to 32$ raw protein) 

for ruminant feed up to 10$ and for straw decomposition 

on stubble fields 2 to 3 tono per ha 

*     The views and opinione expreñeed   in this  paper aro those of the author and 
do noi  necessarily  reflect   the viewn of the secretariat of UNIDO.  This document 
has been reproduced without  formal editing. 

**   Oen.   Manager B.V.   PROHAMA,  Viktoriantrass* 8,   P.O.  Box 1722,   D-68 Mannheim 1, FRO 
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HPCV   -   High Protein Containing Vinasses (33 to "jO^ raw protein) 

only for ruminant feed between «> and 7.5^ 

The distribution, marketing  and uae of molasene by-product» 

in Europe requires specially trained  Uchiuco-co.nmercial  nutri- 

tionists who have to preselect the different qualities for 

their customers.    It requires aepirate shipment,  storage and 

dosage facilities and forces the nutritioniots to revise for- 

mulas, especially to compensate for the lack of sugar energy, 

to respect the mineral salts and the different protein sources 

within the balanced finished foed or daily ration. 

West German feed teats provsd that for ruminants max.  10$ 

vinasses in the daily ration ia pospiblej  research for pig and 

poultry is still going on but no rore than yf> is suggested so 

far. 

The milk of dairy cows who consumed 1 kg vinasses per day 

showed no sensorio influence of vin&Bcies. 

Further the positive reeotion of batain in the rumen, 

substituting additional cholin faedinrr, is mentioned. 

With inoreased moleises fermentation not only for alcohol 

but also for mono-oodium ßlutanate, baker's yeast, citric acid, 

sto, the author feels that noiasses byproducts will be available 

«ore and more for the feed industry,  "o* oily in West Europe but 

also in the other p_rte of the irorld and it  is now time to face 

this new challenge cr.d to tramiate it into a profitable 

business. 

\ 
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As   a  consequence of   'he energy  crJsls,   diversification  of 
alcohol   production  from other  sources  than  crude oil  has become 
more  and   more   important.   Agricultural   products  as  sugar  beets 
and   sugar  cane,   manioc,   grains  and molasses  are   the main  raw 
materials   for agricultural   alcohol.   These   "solar  energy collec- 
tors  and   storers",   as   Professor  Vlitos calls  them,   are   trans- 
formed  by   low energy   requiring   fermentation  processes   into 
various   sorts  of  alcohol,   both   for human consumption  and  for 
industrial,  pharmaceutical,   chemical* and automotive  use.   In 
some  parts of   the world,   this alcohol   is  already converted  into 
ethylene  or used in  mixture with gasoline,   known as  "carburante" 
and   "gasohol". 

Brazil,   for example,   has  already  successfully  realized part of 
its  alcohol program,   using cane,   cassava and cane molasses as 
raw material.   Until   the mid eighties  production   is to  reach 
over  1  1/2 billion  gallons of  alcohol   for  automotive  and 
chemical   use  in order  to  reduce  crude oil   imports.  Other coun- 
tries as  Cuba,   South  Africa and  the  Philippines  have  similar 
goals.   This shows us  already today the world-wide trend  in 
sugar cane growing areas.   Recent  reports urge  still  bigger  pro- 
grams to  convert the   "green oil"   (cane and cane  molasses)   into 
alcohol.    (Reference:   Contribution on  the Possibilities  of 
producing Alcohol  from Sugar Beets and  Sugar Cane at  the  27th 
Congress  of the  International Association  of  European  Sugar 
Beet Growers) . 

As  we are convinced   about   further successful  development in 
this direction,   we have dedicated our efforts  to give  our 
special  attention and a helping  hand  in finding economically 
optimal   solutions  to   translate  alcohol  fermentation by-products 
into marketable and   profitable  products by   thermal  and chemical 
treatment. 

This goal  can only be  reached by giving you  an  idea about  the 
present   stage of development   in    production,   application,   use 
and  marketing  of already  existing beet and  cane molasses by- 
products,   with  special consideration  of our european experience. 
We   also give special   attention   to cane molasses  by-products, 
which are  far more difficult  to use as  feed compound or soil 
conditioner,  due to  their  natural lack of  nitrogen. The high gum 
content  of pure cane molasses  limits effluent concentration to ô|oi d 
With this paper we want  to draw your attention  to the  necessity 
of  developing economical  outlet possibilities  for the by- 
products   in your own  country or   For export  when  it comes to 
the  planning and realization of  your  big   fermentation  alcohol 
plants.   It means to  adapt your agriculture gradually  to your 
concentrated,   tailor-made,   liquid beet and  cane molasses by- 
products:     VINASSES. 



NAMi::, AND H 'I'.M'ip'i'ru.^ OK (vat, A''' it •;!':•'' Mm.Aï;'.:.
1
   KV-PKODUCTS 

INJ l'Id •!'!•• '     

In    Mie   West   Ka roncan   Hmi'ki.'i.   you   have   .'i   I'ru.ni   '¡I.MII.    J!    about   30 
(lit I cten t    '.dia'   am1   be-t    r< - ' .;" s« • •;   hy-; .t'«'.•••<•: ,    • :. nend I n«|   on   the 
1 ornielli a t Ja >n    pKin-'is    (citi ic   ddd,    nu >n< — si x i I ii'n--« ; I u t .lir-.i he , 
alcohol,    ¡L>.) k i * f ' •    /",,.•.;t ,   i'Lc.1 ,     is  well   a,.   ! 's    evaporation   proces|b 
unci,   ut    cciur.'.r,   the   choice   ol    mo h-isses   IMI.' ! J. ¡ y .    Kaeh   producer 
has   his   own   "•  xi/e I LIMI >. "   mo • us ;.es   l>y- ; • t odue t. .   ".'he    : ndustr la 1   or 
trail irnj   on JII p. u i ' < c;   II.IV   ').. ven   bran"   name    t ' I   d ¡ •., \ i n'ju i sh   their 
.'jpi-cial    product-   und   slr<M.tns   such   .if.:    " i h«  T t:    i.;,   nu  bjLUu'prü- 
teiri   source"   di    "therc   J',   no  better   binder"   ;nu   usuel. 

In   West.   Germany,   va-   ! i. i v. •   the   bram1   names   "C i ! ruai 1 "    (citric 
acid),    " Prot an. i no"    (hoi'i   protein   ron t a i n i mj   vinasses   from  a 
L>a r i l at lajri   process)    ami   "Monex"    (from   a   combined   baker's   yeast 
«mo1   «list i 11 (.M y   nudasse:;   ' •• r .non tat ,(,n   ¡norcsi.) ,    J. :i   France ,   the 
lülliiwlim   brand   riamos   are   used:    "7 i ] > i i it ,i J " ,    " C roteimi 1 "   and 
"¡¡IrMoiuil"   .uni    in   Holland    " A 1 v i.«.:o I ' "   and   " Meprooo U " .    In   Italy 
dnil   Spain,   beet  vinasses   is  e.ti Ici   "t.I'.M.",   which  means 
"Concón t r ato   Proteico  ile   Hu rbab i cl o ! a "    (concentrated   sugar   beet 
protein).    In   (ire.: i   Hi Main   .nul    in   the   S'.des      ,    the  expression 
"CMS"    (Ci.msenscd   Molasses   Solubles)     is   a!toady   v/e.1 ]   introduced. 

Scienti t: ici 1 1 y ,   all   molasses  by ~| -t oduets   shonl.il   be called 
"partly   or   fully  desu-tir i /ed   carie   oi    beet   molasses"   with   addi- 
tion   oi    tin'   special    fermentation   |.M "Cr.k..;   from  where   it   origi- 
nates.    Wc   j'|tee   to   this   dell'ali   ion,    sumies t e« j   by   Dr.    Olbrlch, 
Her Lin. 
Since   the   miin   piiraiiicler   Tor   valuation  ol    vinasses   In   ruminant 
teed   is    the   raw   protein   cont.enl       I    suquest,    'o      bettor   under- 
standing,    to   «M.K.,:.!. i      i.      .....i i laida   1 i>., .     '•   beet    and  cano 
molasses   by- pr odue t s   m   three   ra tejo» ics   as   follows: 

i .PC V    - _ how   ;• i<orK.iN ('o\'• i Ai N i M<;  V)NAS :. KN 

The si'  life   ira in I y  basini  on   puri''   cane   molasse:,   or   a  mixture   of 
ma ini y   cane   and   less   beet    molassi-,   by-pi oduct :...   'Diese   ino lauses 
by-prod LIO f s   ai«'   less   evaporated   due   to   the il'   high  quin   content 
('ü   to   fi()   percent   dry   mal'er),    have   ,i   raw   protein   content   of 
(•».'j   to    ! r>   pei ci -n1.   of   which   only    to   t.g   An  percent   digestible, 
a   remaining   su.jar  content   of   <»   to   I/'   percent    expressed   as 
invert,   .nul   an   ash  on,pent,   between   r>   am*   1/   percent  anil  nearly 
no   betain.   These   products   have   exeelLeni   binduig   properties/ 
no  ammoniacal    ultronei.,   .evi   arc   used   inuinLy    m   poultry,   pig 
and   ruminant    h.-cd  .is   apj»et. i/er   and   binder   with   about   J   percent 
dosage.    pH   value   '1 . S   te   S. 

MPCV     -       MTIilM.t:   PKC>'!'K IN   ('ONTAl N INC.   VIMASSKS 

These  an1   mainly  untreated   sucia t   beet  molasses  by-products, 
sometimes   mixed with   up   to   .K>   peio-nt   cane   vinasses  and  con- 
centratoci  between   td>   and   12   pcrrciil   dry   matter.   The   total   raw 
protein   content,   only   in   i'orm  ol   organic   nitrogen,   is  between 
16  and   y¿   percent,   depend Lnq  on   the   raw materia J.  and  production 
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urocess.   They mainly  come  fro*  alcohol  and baker's  yeast  pro- 
duction  bu     also   f.-.jn  cur.e-   aiJ   protraction.    1'he  benain   content 
is  between   6   ar.,;   10 ^c.^-nt,    the   raw ath   content  between   18  and 
24   percent:,   potassium  ex^res^ed  AS   K  about  6   percent,  and   the 
digestible   -oro to in  w.tr,   aeet   pulp   pellets  approximately   7b   per- 
cent.   The   pil  value  varies   betweea   1, M   (aeiu) end  ana   9,5    (basic). 
These   vinasses  art:  mainly   used   in   r binant   feed   products   m  a 
dosane of   S   to  7   percent or   sprayed  on  stubbie   fields   for  better 
decomposition  of   straw  and   tur   fertilizer  use   (2  to   3  lat  /  ha). 

HPCV     -     H1G ¡1 Ji^lJ^N jÇf^ 

These are partly depotassifled beut vinasses and supplemented 
by anorganic armonium protein tnioodi an expensive and protected 
chemical exchange process, moving oat par: of the potassium 
ions with amnion lain' ions, formino M Lü stable complex^salts and 
having ootash or pota •>* .urn- sulpha i.-.- or potassium-chloride dried 
as fertilizer. Therefore, the raw protein content is about 45 
prece.nt on tel uuel- We melado ¡ n uns HPCV-group all beet 
molasses by-products between IH and up to r'0 percent and more 
raw protein. The ) ow ruw auh contort of >L   to 14 percent, the 
renici living potass tun, concent of 2 to 3 percent and the high di- 
gestible protein content or" y 5 percent with a ed of about 5,5 
could make this product an excellent raw ii;aterial for liquid 
feed supolement s for ruminants. 'Jn fortunately it is available 
only in restricted quantities and very expensive in comparison 
witii LPCV and MPCV. 

I should also mention a fourth croup - the dehydrated and/or 
spray-dried beet or cane molasses .vy-nrouuets. In Europe, we 
have only i few producéis, as the dm;d products aro very ex- 
pensive ana highly hygroscopic and must oe used immediately 
after opening the plastic oa<j. They are used mainly as silage 
or direct feeding with the ú.iily ration in the «table. 

USE OF BEET AND__Ç7WE_M^A5âÈL£_J?1.ZJt^D^IaJJL^Ï'^LJlli^SîJÈ. 

The Use of ^t^^^J]^J2(-^-^J^J?^^—^-^~~d^cts   ln the Feod 
TñtTuTtry : 

Because of their molasses-1ike properties, these carriers are 
already used in large, quantities in the european feed industry. 
In Holland, France, " Belgium anu Italy, they are mixec in all 
sorts of teed wnereas in West Germany the use is restricted to 
ruminants only, so far. 

The appetite stimulating effect of some kinds of vinasses, their 
low viscosity for easy doling, aood mixing and pumping proper- 
ties as well as the whole range of mineral salts, amino acids 
and the presence of the so-called "Undefined Fermentation 
Factors" (L'IT) nave lace tuen a valuable ingredient, especially 
for the european ruminant feed industry. 

The feed manufacturer's nutritionist himself has to decide which 
quality and quantity he wants to use in his feeds. This decision 
however, is mostly made in cooperation with the consulting 
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srrviee   of   the  market inu  or   tradirvi   company,   together  with  the 
„roducvr,   who   normally   proves   the   usefulness   ol.   his  product  by 
positive   fi'udinq   t.-t   rrsuiis,   obtained   in   official   °|

rPri^te 
research   institute:,.   The» «v. 0.1 e,   there   aro  not.   many  publications 
on   vinasr.es   available   in   huropo. 

Our    farnirrs   themselves   uso   boot   ami   cane   molasses   by-products 
only   sporadically   ! or   direct   ruminant    -eedtnq   ( I ree   choice)   or 
l'or    s I i.U'jo   m   an t umn . . 

The   U-'S   production   is  hardly  developed   in   liurope   and  only   in 
France   and   He Lu LUMI   rea li/.ed   with   sore   4u  to   '.U.OOO  mt   p/a.   The 
reason    Is   that   t annoi s   'here   are   used   Lo   Toed   pelletized   fted- 
stuffj   and   are   not   equipped   for   liquid   ieod   supplement   use   in 
WLP'OI    as   they   have  only   small   herds   of   ,"•   to   ;>U   head  and       , 
sufficient   qaien  qrass  dur ina   summet   and  hay   Ln  winter.   That 
is   why   we   currently   do  not   see   a   future   for:   the   M.S.    liquid 
teed   system   in   liuropc. 

Besides   * he   use  as   feedstuff,   wo   havu   a   lurqe   ranqo  of   appli- 
,.llt Lons    h,r   all   sorts   et    MI'CV   -   Middle   Protein   Containg   VLnasses| 
by   spray me   them  on   the   soil   .is   tort, ill/or  and  decomposition 
^Ld   loi    si raw   on   s i ubo te   1 lelds. 

IUM ; t   Molas : ; es   I «.y-V r oduc t s_ as   hi qji o ¡___¿naJJ•j^\}^2-I^A^2L 

In   Prance   about   HO,000   tons   of   vinasses  were   sprayed   this   year 
durimi   duly   fhrouqh   September   on   stubble   fields,   especially 
on   future   üu->ar   bereit   Lie Ids   in   teqions   without   cattle   or  dairy 
cows.   WUh   spec.La.I   spiaymq   machinery,   two   to   three   metric 
tons    (-   ',   to   /.')   metric   tons   per   acre)   ot   beet.   moLusses   by- 
products   is   sprayed  on  the   í ir-Ids  as   liquid   fertilizer  and as 
decomposition   .1 id   for   straw  and   stubbLes. 

With   this   practiced   recycling   we  are   foUowlnq   the   140  years  old 
rennest   by   1 he  ''.crinan  scientist   and   aqr o-eheinist ,   Justus  von 
Mcbut,    to   rid urn   to  the   soil   what   the   plants   (beet  or  L>ane) 
have   extracted,   m   order   to  maintain   or   improve   the  crop yield. 

The   «ipol Lc.it ion  of   boot   vinasses  on   suuar   beet   fields   is  one 
ot    the   natural   ways  ol   soil    ajnd.it ton i nq   m   Kurope,   as   also  the 
ti ace   elements   as   well   a»   ussenMal   feiLilizLnq   elements  as 
potassium,   Pia.inesLum .imi   nitroqen   are   returned   to   the   soil   and 
improve   also   ! be   microbial   climate. 

In   lUa/il   unooneonfrated   cane   molasses  effluents   are   used 
successful ly   tu   ir rinate   and   fertilize   the   cane   plantations 
,n   ,,   radiie.   o'    10   to  .'O   km   from   the   factory   in   combined  trucks/ 
spray 1 no   machines.    In   the  close  neighbourhood  a   canal   system 
is   suocesslully   used,   but   due   to     the   lack   o«   nit royen  and 
phosphorus,    a   :;up-de-nonfat. ion   of   those    Important   elements   to 
tlH.   soi!    1 >,   n.,ri,:,,iiy.   The   d i sadvant uqo   ol   continuously 
sptayin.i   'hi«   lo-ids   wi«h   unconceid 1 a t ed   cane   molasses   effluent 
'L's   that    »he   pmassiuin  content   is   too   h.u.|h   and   especially   in 
the   r: pen mo   ivn.nl   it   may   have   a   detrimental   effect   on   the 
suaar   content   of   tne  cane  and   consequently  on   the   sugar yield. 



POTENT^^O^WESTJEUnOJ^ 

Parallel to an increased production of vinasses in West Europe 
we have reentered an increased demand also for feedstuff and 
fertilizer'use, so that in the long run we will have a balanced 
market ir Europe. However, we th:..nx that quantities could be 
available; for export. 

We have estimated the total beet and%cane molasses by-product 
aval ¡ability in West Euroue .it. about 700.000 nit for 1979. 
Breaking down th-s figure, we have che following production 
(all figures based on (i'j percent dry matter): 

Belgium 
France 
West Germany 
Scandinavia 
Holland 
Italy 
Spelili 
United Kingdom 
Austria 

Total - 7G0.000 rat 

DISTRIBUTION AND MARKETING OF MOLASSES BY-PRODUCTS IN 
WEST EUROPE'   

MO.000 nit 

210.000 11; r. 

7 (> . 000 ¡ii1. 
2 <\ . 00G ip t 

"J :J . 000 Pit 

IS0.000 '. '". 
60.OOO :v; 
:'0.ooo !(!C 

3r.. OOO .'lit 

Normally the produced vinasses are sold in the country of 
origin ~n a radius of LOG to ?')c  Xu, fron the evaporation plant. 
Special qualities, e.g. the h^rh protein cent ining vmasses, 
allow a longer transport as they give- better returns to the 
producer. 

Vinasses is transported in barges, trucks and railcars and is 
available throughout t'.io year. Normally contracts are con- 
cluded for  a full pence. i.>: l'¿  months or 24 months with a price 
fixing clause. 

The prices ex factory vary, depending on the european country, 
the quality, the geographical region, transport costs and, of 
course, on  the locai marker, situation of protein containing 
agricultural by-products und *:ort•Ii/ers. 

During the last five years, we have seen more stable prices for 
vmasses as fertilizer in coiüpariyon with the sales prices in . 
the ' eeu sector. 

PARAMETERS AND ANALYTICAL KEY VALUES FOR THE VALUATION OF 
MOLAS SEL BY-PHODLC'I'L  

The parameters for the valuation of the various beet and cane 
molasses by-products in West Europe depone whether the vinasses 
is used in anjmal feed, in technical applications (granulation 
aid in steel factories e.g.) or as fertilizer and straw decom- 
position aid. 



- rt - 

The most,   import ¿-int.   an.ily .ica!   key  values   arc:   ciry matter,   raw 
p'uLi'Ln,   poi.asü LUI»- ,   ash-,   calcium--,    sodium-  and  nitrate   content 
but   also   (lie   pu   v. i I tit--  o !    Mie   product,    is   esswn t 1. «j 1.   The  physical 
behav luti r ,   especia ' !y   the   ¡onditi"   properties,    sedimentation, 
curtiv,i.vi.,iii.'!i.,j   aiiil   viscosity  under     11.1 I "ei ent   temperatures   is 
I. iti porr. ti ut.   .uni   lui:,   t.o   bv   ch< •rV u< !   In-U>rc   use.   Vitamin   and   anti- 
biotic'   :, tabi ! j. i y   have   lo   be   i-'st. (.".I   ai.so   v/hen   usiner   vinasses  as 
a   hi'.s-oa r t 1er . 

While  cani1   vi nasses    :s   valued   al    abuu'    one   third  of   the   cane 
mo I ,issus   pt ici'   duc   t: o   it..:-.,   low   I cop   valu»..',   concentrated  beet 
v i tía:., st.s.   reiches  already   Su   '.o  nu   '<>   L>\'   the  bui.'l.   molasses   price. 
Protein   upgraded   arid   depotassifiud   vina a L-.es  as  well   as  specially 
prepared    liquid   pieinixes   qeneially   teach   prices   ..lightly   over 
I. he   mo ! a H ses   pi .ices . 

WKST   KUROPKAN   l-'i-:!-:'} 1 NC   Ti'.s"''!; 

.'¡umiliar iz imi   the   various   tests,   especially   from  West  Germany  and 
the   Met her lami.,    P    has   burn   proved   that   up   to   10   percent 
vinasses   e.m   be  add»>ii   i.o   f.hu  dai I.y   ration   1er   ruminants  after 
hiiviiui   balanced   and   eoord mated   especially   the   protein  and 
potassium   coulent   willi   the   rest   of    the   daily   ration. 

It   has   been   proved   that   vinasses   inHuence   positively   the 
microbial   climate    in   »he   rumen,   no',    only   by   the  amino acids   in 
lorm of   qly'.amic   acid   but   aise'   by   the   bo La m   which   is  considered 
as   an   i m noi t. au t.   riiimqcn   source   lor   buiLdi.ni]   up  krea Lin   and 
Phosphokreatin   and    lurlher   a:,   a   step   Lo   produce   cholin.    It   is 
considered  as   a   I i pot hropb i.c  im-   abo.Lyte  which   it .'ans   that   in   its 
preseuec   and   due   Li >    its   aetion   the    intake   ol.   Lipids   by   the   liver 
l :-i    i nipt oved . 

West  Cernían   tcedine   tests   with   dairy   cows   have   shown   that   up  to 
.1   kq  votasses   per   uay   has   no   sensorie   t.-1 lee!    ori   the   milk. 

1   hope   to  luve   (|iven   you   some   additional    ideas   about   the   exist- 
ence of   these   products   in   West   Puttane   and   thai    this   information 
may   help   you    in   you»-   decisions   when   you   are   laced   with  beet  or 
cane  molasses   by-products    in   your   market,    both   ! rom   import 
offers  .inn  home   market    production.   ,".Lease   leu!,   free   to contact 
us   t.)   you  have   any   lurLhor  ques' ions   or   problems   in   this   field. 
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