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

a)
b)
c)
d)
e)
f)

Indication of Analysis

dry matter content
total nitrogen (Kjeldahl/Devarda)s..seeese.e.
raw Protein (NXAe25)eeeeeeerenesesoncoocnenns
Betain ceiiviieceeccccenssssscncscosssacccnes
raw ash (at 600°C)

potassium

5002092002000 00000000c00000020009°

raw fiber
NNE
digestible raw protein with beet pulp pellets

00200000 PRV RLNREIRREEOEOONSETIBRTIDS

w. german starch valte St.E./Kg tel quel ....
specific graVlty e 00000080000 ss0000 00000 00N
pH value in 10% solution

® 0 0C00200 GGG RINOSIOSETOTDORTTS

remaining sugar expressed as invert

..o.cc-ococ..oo.oo.c-..001

LPCV
58-60%
l.1=1.2%
6.5~ 15%
0=2%
15~17%
4~4.5%
25-28%
abt.35%
120~150
1.31
4.5~5

| 6~12%

MPCV
65~72%
2.3=3.5%
16-32%
6-10%
18-24%
6.2=6.8%
2.5-3.5%
25=27.5h
abt. 75%
280~320
1.37
4.8-9.9

3-4%

HPCV
75~18%
6.8-1.2%
33-50%
10-11%
11.6~14%
=%
0.2-0.4%
19.5-22%
abt. 95%
518
1.39
abt.5.9
1-3%

The organic nitrogen consists

* 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.

of 1.7 to 2%N in form of acids, 1.5 to 1.6 percent as betain and 1.35 to 1.5 percent
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

crises, leads to an increased availability of fermented agricultural by-products

especially from beet and cane molasses.

A rough production estimation by Prohama indicates

In West Europe

for the 1978/79 campaign (October 1978/September 1979).

760.000 tons vinasses p/a

as a consequence of the oil

they are called "Vinaases™.

For 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 15% raw protein) as binders and
appetizers in pig. poultry and ruminant feed with 2 to 3%,

MPCV — Middle Protein Ccntaining Vinasses (16 to 32% raw protein) for ruminant feed
up to 10% and for straw decomposition on stubble fields 2 to 3 tons per ha,

HPCV ~ High Protein Containing Vinasses (33 to 50% raw protein) only for ruminant
feed between 5 and 7.5 %.
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ABSTRACT

PRODUCT TON, APPLICATION AND MARKETING OF CONCENTRATED #
MOLASSES -FFRMENTATTON-FFFLUENT (VINASSES)

by

We Lawlcki #»

Today's world-wide trend to convert agrioultural produots as
cane, beet, manioo and grain as well as cane and bect molasses by
fermentation into alcohol for human consumption, ohemioal, oosmetic
and even automotive use as a consaquence of the oil crisis, leads
to an inoreased availability of fermentsd agricultural by-products

especially from beet ard cane molasmsen. In West Furops thev are
oallad "Vinassen",

A rough produotion entimation by Prohama indicates 760.000 tons
vinasses p/a for the 1978/79 campaign (October 1978/Saptcmbar 1979).

For better understanding of the heterogenous vinasses market in
Furope, the author suggests to introduce three catagories of molasses
by-products, depending on their protein content 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 3%

MPCV - 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} tons per ha
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HPCY - High Protein Containing Vinasses (33 to 50% raw protein)
only for ruminant feed bstween 5 and 7.5%

The distribution, marketin; and use of molasses by-products
in Burope requires spevially traiumed techiiico-co.mercial nutri-
tionists who have to preselect the different qualities for
their customers. It requires separate shipment, storage and
dosage facilities and forces the nutritionists 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 baluncea finighed fced or daily ration.

West Cerman feed tests proved that for ruminants max. 10%
vinasses in the daily ration is posmibley research for pig and
poultry is still going on but no rore than 37 is suggested so
far,

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

showed no sensoric influerce of vinsenes.

Further the positive recotion of betain in the rumen,
substituting additioral cholin faedinsg, is mentioned.

With increased molesmes fermentation not only for aloohol
but also for mono-scdium rlutemate, beker's yeast, citric acid,
etc, the author feels that molamses bywproducts will be available
more and more for ‘ho fced indvatry, no* only in West Burope but
also in the other p.rte of the torld and it is now time to face
this new ohallengs end to tranclate it into a profitable
business,




As a consequence of ‘he energy crisils, 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 Viitos 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. uUntil 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 blgger pro-
grams to convert the "green o0il" (canc 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 Assocliation of European Sugar
Beet Growers).

As we are convinced about further successful development in
this direction, we have dedicated our efforts o give our
special atiention 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 wmolasses 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
With this paper we want to draw your attention to the necessity
of developiny economical outlet possibilities for the by-
products in your own country or for export when it comes to

the planning and realization of your blg fermentation alcohol
plants. It means to adapt your agriculture gradually to your
concentrated, tailor-made, liquid beet and cane molasses by-
products: VINASSES.

gos d




NAMESG AN D SORTDUToW0 O CAYE A5 ST MOT AL 8 BY=PRODUCTS
IN_UROE |

In Lhe Woest Raropean marke!l you have g broad scale ot abouls 30
drtterent cone and bhest botaeae bysraogiet o denendbing on the
foorment at. lon mocess fertyie actd, monc=nodinm-agluytareate,
alcohul, baker " soant, eLedy, e well an the cvaporat ton proceski
and, ol Ccourse, the choee of molasses cun oty Hach producer

has hle Oown "exeellont molasae:n by=oroduct . he sndastrial or
trading corpanes liave gaver brane poones to o diginquish o thetr
spoectal profuctys and Slodans such as: "ihore vn ne belter pro=
tetn source” or "there 1o no bebter haonder” ave used.

In West Gormany, we have the brond nowes "Ciiragidl” (cltric
acld), "Protaeainoe” (Logh protein containing vinasses from as
baritat von process) ond “Monex' fftrom oo corebined boker's yeast
and dist EElery molosses Coraentat von process), Lo France, the
following inand name:s cve nsed: "Yipeotal™, "protenal’ and
“Srirional®™ and in Molland "Alvicob ! and "Neprocoll”. In ltaly
and Spatn, heot vinasses do o oadled "Copopct, which medans
"Concenbtratu Mroleico de Barbabhietota” (concentyated sugar beet
protein) . tn Srect Britain and an the Startes  , the expression
TCMS" (Consensed Motasses Solubles) s oatready well introduced.

screntitically, al! wmolasces hy=products should be called
"partly or fully desudgarized cane or beet molasses with addi-
tron of thd Lspccial fermentabton process from where 1t origi-
nates. We agrec to this detnt ion, sugeested by Dr. Olbrich,
Berlan.

since the main parameter tor vatuation ol vinasses in ruminant
teed s Lhe raw protomnm contoent Posvrgaest, fo o buetter under-
standing, Lo chiannon, o cLad babsto T o Deet and cane
molasses by-products an throe categorves as tollows:

LPCV. = LOW ROTEIN COMNTAINING VINALLRS
These are mwatnly basced on pure cane molasses or a mixture of
mainly conc and ltess Lect wolasses by=produacta. These molasses
by-products arve less cvaporated due Lo thelsy hugh gun content
(58 to 60 porcent diy matter), tove o raw protein content of
6.5 Lo 10O pereent of whitch only 0 Lo 40 percent digestible,

a remaining sagar content ot 6 to 172 percent expressed as
invert and an oash coptent bHetween 19 oand 1/ pereent and nearly
no betarn. These product s have exeel lent hiond by propertlies,
no ammon i.acal nitvoarn, and oare used mainly onopoultry, plyg
and ruminant Foeod as appet tzer and binder with about 3 percent
dosage. p!t value 4.5 to Y,

MPCV = MTDDLE PROVEIN CONTATNING VIMASSLS

These are mainly unticated sugar beet molasses by=-products,
sometimes mixed with ap to 30 pereent cance vinasses and con-
centrated between bh and 72 percent dry matter. The total raw
protein contont, only in Yorm ol organie nitrogen, is between
16 and 32 percent, dependinig on the raw material and production




process. They meinly come frow alcohol and bhaker's yeast pro-
duction bl alsu feom calric acid procuccron. he betain content
18 setween 6 ans 10 peooont, the raw ach costent between 18 and
24 percent, potassiun cxpressed as Koabeat 6 wercent and the
digestiple vrotelin w.tn et Huln osellews approximately 75 per-=
cunit. The pif value varies vetweea 1,0 (ac:iw) and ana 9,5 (basic).
These vinauses are mainly used in raminant feed products in a
dosace of 5 to 7 oercent or sprayed on scubb.e filelds for better
decoriposition of straw and for tertilizor use (2 to 3 mt / ha).

HECV =  HICH PROTEIN CONTAINING VINASSES

These are partly depotassified bect vinasses and supplenrented

by anorganic aruionium protein tarouch dan expenslve and protected
chemical exchange nrocess, moving oul part of tnhe potassium

10NS WLEE: alMoniam 10as, forming £ us stible comnplex salts and
having potash or potass.ul= sulphaie OF notaSsummcnloride dried
as fertilizer. Thereture, the raw srotein content 1S about 45
precent on tel guel. We anclade pn vhis HPCV=group all beet
molasses by-proaucts betweer 33 and up to “0 percent and more
raw protein. The low raw azh content of # Lo L4 percent, the
reinailning potassiun concenc of 2 to 3 percent and the high di-
gestible proteln content of 95 percent wWith a .o of about 5,5
could make this produot an excelient raw naterial for liquid
feed supplements for ruminants. cpfortunately it ls avallable
only in reutrictied quant.tles and very oexpensive in corparison
witn LPCV ?nd MPCV.

I should also mention a fourth croup - the dehydrated ar.d/or
spray-dried beet or cance molassus ny=Droddcls. In Europe, we
have only ~ fuw produceis, as the doted prodacts are very ex=
pensive anu highly Lygrosconic and nust se uscd immediately
after opening the plastic bag. They are usec mainly as silage
or direct feedince with the dailly ration in the gable.

USE OF BEET AND CANE MOLASSES RY-PRODUCTS IN WEST FUROPE

The Use of Beet and Cane Molasses By-Procducts in the Feed
Tndustry: '

Hecause of their molasses=-11lke properties, these carriers are
already used in lardge sfuantities in the european feed industry.
In Holiand, Prance, Beluium anu Italy, they are mixec in all
sorts of feed wnereas in wWest Cermany the use 1s restricted to
rumninants only, so0 lLar.

The appetite stimulating effect of some kinds of vinasses, their
low viscosity Ffor easy dosing, aood mixing and puMpling proper-
ties as well as the whole ranqge of mineral salts, amino acids
and the presence of the so-called “"Undeiined I'ermentation
Factors® (UPP) nave bace thert o valuable ingrecient, especlally
for the european ruminant feed industry.

The feed manufacturer's nutritionist himself has to decide which
quality and quantlty he wants 1O use in his feoeds. This decision
however, is nostly made 1n cooneration with the consulting
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service of the marketinoe or trading company, together with the
producer, who nurmally proves the usefulness ol his product by
posLtive feeding test results, obtained in otficlal or private
rescarch institutes. Theretore, there are not many publications
on vinasses available i Furope.

Our farmers themse'ves use beet and cane molassen by-products
only sporadically for direct ruminant tecdting (free cholce) or
for s1iarge 1noautunn, .
The LS production is hardly developed in Burope and only in
rrance and Belgium vealized with some 40 to HO.000 mt p/a. The
reason 4o that farmers there ave ased Lo feed pelletized feed-
stut (5 and are not oquipped for Tiguid teed supplement use in
wint ol as they have only smail herds of 20 Lo Ho head and
sufl tetent green grass during summet and hay in winter. That
is why we currently do not sce a tuture For the 1.8, liquid
teod system in murope.

Besitdes Che use as feedstuff, we have o large range of appli-
cattons tor all sorts of MPCV = Muddie pProtein Containg VLnasses{ -
by sprayina them on the sorl as foert Ltizer and deconposition

atd tor straw on stubbple $frelds.

Reot M ylasnes B y-rro duct s as Tl ‘a_r_l_c_l_‘__(._)_x_'__g_.'_g nic Fer tilizer
Dty l__»._u ol ).L“_'.l_[ »i.)_.l e v :i_( L‘x .(l_: ;_:_'_lil‘__/\_ NIAGT

o < s o 5 s+ o
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In FPrance about 80,000 tons of vinasses were sprayed this year
during July througle September on stubble fields, especlally
on fulure suoar beet Lields noreqgrong withoul cattle or dalry
cown. WLLh special spraying machinery, two to three mebric
tons (= 5 Lo 7.9 melric tons per acre) of beet molasses by-
products in sprayed on Lhe {fiolds as 'iquid fertilizer and as
decompositron awd for straw and stubblew,

With this practiced recycling we ave following the 140 years ola
request by Lthe German sotentist and agro-chemist, Justus von
Lichig, to return to the soll what the prlants (beet or cane)
have oxtracted, in order to maintain or improve the crop yield.

fhe application of beet vinasses on suagat beet fields is one

ol the natural ways ot soil Onditioning 1 BEurope, as also the
Lrace elements as well as essential fertilizing vlements as
POLAGS TUm,  maerne s tain and nilrogen are rerurned to the soil and
improve aiso the microbial climate.

In Brazi! unconcent rated cane molasses effluents are used
successtully Lo irrraate and fertilize the cane plantations

M od rTadius of 10 to 0 km from the tactory in combined t rucks/
spraytng machines. tnothe close neighbourhood a canal system
Ls successtuliy used, but duce to the lack ot nitrogen and
phosphorua:s., i supblementation of these irportant elements to
Lhe soil is necessary. The disadvantage ot continuously
Spraying Che fuetds with unconcentraled cane molasses cffluent
Ls that fhe porassium content i too hogh and especially in
the popentng coriod ot may have a detr imental effect on the
suaar conlont of tie cane and consceguently on the sugar yirld.




POTENTIAL OF WEST BUROPRAN VINASSES MARKET 1979

e .
- ——

Parallel to an increased production of vinasses in West Europe
we have registered an increascd demand also for feedstuff and
fertilizer use, so0 that in the long run we will have a balanced
market i1 Lurope. However, we thionx that quantities could be
available for export.

We have estimated the tctal beet and cane molasses by-product
availability in West Hurope at about 760.000 wt for 1979.
Breaking down th:is figure, we have the following producticn
(all fiqures based on 65 percent dry mateer):

Belyium $0.0NCO mt
France 21C.000 mv
West Lermany T6H.000 me
Ccandinav.ia 24.000 it
Hoi Land 9L . 000 nt
Italy 150,000 o
Spain 60.000 M
United Kirgdom 20LUD0 e
Austria 35,000 mu

Total T60.000 mt

DISTRIBUTION AND MARKETING OF YMOLASSES BY-PRODUCTS IN
WEST EUROPL

Normally the produced vinasses are cold in the country of
origin .n a radius of 10O to /N0 X from the evaporation plant.
Special qualities, e.g. the hion Hrotz2in cont ining vinasses,
allow a ionger transport as they caove better returns to the
producer.

Vinasses 1s transported in marges, trucks and rallcars and is
available throudhwout th2 year. Normaily contracts are con-
cluded for a full perioe o L2 montihs or 24 months with a price
fixing clause.

The prices ex factory vary, depending on the european country,
the quality, the geographical reguon, transport costs and, of
course, on  the local market situation of protein containing
agricuitural py-products and fertolizers,

During the last five years, we have seen morce stable prices for
vinasses as foertilizer in comnarison with the sales prices in
the fcou secror.

PARAMETERS AND ANALYTICAL KEY VALULS FOR THE VALUATION OF
MOLASSIS BY=PRODLCTS

—

The parameters for the valuation of the various beet and cane
molasses by-nroducts Ln West Luromse depenc whether the vinasses
15 used in animal feed, in technical applications (granulation
ard in steel tactories e€.c.) or as rertilizevy and straw decom-
position aid.
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The most important analy tical key values are: dry matter, raw
profetnh, potassium=, qauiv=, caloertoam-, <odium= and nitrate content
pul atso the plbovatue of the product s essent fal. The physical
hohaviour, espectatly Lhe tondhine nroperties, sedimentation,
corroniveness o and vaiscosaty under ot ferent temperatures is
Lportant. and has to be checlkod hetore use. Vitamin and anti-
brotie stabitity have Lo Le tented also when using vinasses as
a Lit=corvicer.

.
Whi'le cance vinasses bs valucd at abou! one thivd of the cane
molauses ortee doae o e Tow feod vatlue, concentrated bect
vinausen reaches already Ho to 60 4 of Lhe beel molasses price.
Protern upgraded and depotasatficd vinasses as well as speclally
proepored brgurd premixes generally reach prices clightly over
Lhe molasses pyrices.,

WEST HUROD EAN_ _VFREDINC TRy

sunmarizina the varitons Lestys, especlally from West Germany and
the Nethertand, ar has been proved that up to 10 percent
vinasses can be added to fhe datly ration Jor ruminants after
having batancoed and coorduigated cospecially the protein and
potabaiun content with Uhe rest of the dally ration,

It has been proved that vinasses inlluence positively the
microbial clowate in the rumen, not only by the amino acids in
torm of qlytamic acid but also by the bBetawn which is considered
asoan o tmpoyp Cant nitrogen somrce tor building up kreatin and
prosphokreat tnoand forther as a Step Lo poroduce cholin. 1t s
constdeved as a Lipothrophic we abolyte which n:ans that in its
prosence and due to o Us action Lhe wntake of Lipids by the liver
15 fmproved,

West German feeding tensts with dairy cows have shown that up to
U ke vinanses per aay has no sensorie ot lec! on the milk.

1 hope Lo have given you some additional ideas about the exist-
ence o thene prodoacts in West furope and that this information
may help you in your decisions wien you are faced with beet or
Canc molanses by-products o oyour marvket, both {vrom import

offers ana home market product ton, P'lease feel free to contact
us Ltoyou have any turther ques! ions or problems in thig field.
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