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Re Nilmson*

La quantité de sang provenant des bovins, poreins et ovins abattus au cours
d'une anndée (Union soviétique et Chine non comprises) contient environ 62/ CO0 tonmes
de protéines.

Les protéines extraites du sang ont une valeur biologique moyenne, en comparaison
avec les protéines de soys; elles ont une teeur élevée en lysine, valine, thréorine,
piénylalanine et tryptophane mais peu élevée en méthionine.

Le sang peut #tre récupéré par un équipement de conosption simple composé d'une
palette creuse, de pompes, d'une table réfrigérante et de tuyaux,

Le pourcentage de sang obteru dépend principalement de la durée de 1la saignée qui
devrait 8tre de 15 ) /0 secondes pour les porcins et de O secondes pour les dbovins,

Les protéines de sang peuvent dtre fractionnées par centrifugation en protéines
de plasme et protéines globulaires, ces derniires pouvant @tre siparédes en hémine et
en globine incolore au moyen d‘'acétone acidifiée.

® Chef de la Jection de chinge, Centre national de recherches sur la viande,
m‘m. Sudde.

4/ Les vuss ot opinions exprinées dans le présent document sont celles de 1'sutewr
ot e reflitent pas nécessairement celles du Seorétariat de 1'ONDI. Le présent
doowment est 1a traduction d'un tsxte anglais qui n's pac fait 1'objet d*une mise
o point rédactionmells,
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le cany et les protiines de many sont plus aisément utilisables et se conservent
rdeux s'ils sont désaécl.ée. Deux proccdcs de dissécation sont actuellement enmployés ¢
le céchaze par pulvirisation et le slciupe par ocentrifuration, ce dernier semblant donver
w produit d*wm go@8 et d'une qgualité tecnique supérieurs. (n peut aussi avoir recours
3 un agent desséehant Tluidisé ou > un proeédc Toidd > 1a fois sur l'ulitrafiltration et
1a 1ropi:ilisation,

le san~ et les protéines du sans trouvsnt plueieurs utilisations daus 1'aliuentaticn
Lumaine, par exemple dans lu préparation de produits courants 3 base de sany tels les
boudins, dans 1. préparation de divers produits et wets carméa pcur remplacer ou
compliter 1'Clément Wiande, comme additif aux protéines végitales dans le pain et les
produits contemant un pourcentare dlevé d'amidon, ainsi que dans la préparation des
boiszons, De nombreuses autres utilisaiions peuvent éghlemsnt 08re envisagées.

les malediec tranamises por le san; dec anicaux ne cemblent pas présenter de
riasques pour la santé de 1'lomne,
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INTANICTION

One quesiion which often is -aised in the debate on the globel food pro-
duction Is if one cin justify the use of resources for the production of
beel, pork, mution, poult:y elc. Many peaple ook upon this production
8 o Mmisuse of ~aw maicrial that could be used directly for humen con-
sumplion. There may be some justification in thes criticism, but there are
also many ex.ggerations as there wil! always be land with vegelation sul-
table only as foed for ifferent types of ruminats.

Referring to the conversiun of energy pork production might bs more sus-
caplible than other meat production but aven in this case it has recontly
been shown in China that pigs could be fed on wasia materia with no -
rect use for human consumplion.

Whatever production policy will be in the fuiure there is loday a large pre-
duction of mea! in ihe world which probably wilt 9o on for a comidersble
time. And when we huve this animal produciion it is of great imporiance
© use the products obtaincd entirely for human consumption, to 1008 if
possible. To achieve this it is necessary 1o use as much as possible of
s ter byproducts for food production. Qualiwtively and quantitatively
Is an importent by-product. In most countries it is nearly exc
used for unimal fesd and for technical purposes and only to a small extent
for food products. This misuse may have many causes: they may be of
religious origin, they may have hygienic grounds but il may also be as
simple as a lack nf knowliedge and experionce of how to handle and uti-
lize blood. This paper wiil give 1 survey of the nuritive properiies of
blood, of collecting und ororessi.g methods and alsy of suggestions for
the use of blond and bivod components.




). COMPOSITION AND NUTRITIVE VALIE O JLDUP AND BLOOD PROTENS

A_The protein_content o bl o Dhood 1t e tinny
Btoo) Is composed of 77 64 water, 18-231 protewm, 0 0e-0 @y carbulwdr sl
ond 0.4-0.07 . The prolen conto . nedrly the suma 0 n shelela)
mecle and higher tha in 1wy rotatod me.t ot

As In muscie the protein 1 Stion is made ap o o comploxe mixture of
Muny components. A crimde $riaction:tion coutd e chtained Ly cemrily-
Moting the bloord in o diiry typr cen'rifuese  This M ess yields o pri-
Mary camporsonts plasme arvel o cethular fraction in the proportions §9: 49,

Tho cellular Iraction is composed mainly of rec by ond corpasscies which cen-
lan hamoylobin in on amewn ot 10- 408 Tiws gives o mean velue of s n
whole blour!  The concentr.sion varies somarhel with specios.

The plesmi contains shout ol profeiny clasy siticed o sHaeming, glubuline
and 1ibrinogen. '

B._The wmine ocki composition of_biod proteies
Whole blom! protein may be considered ¢ Lonmpinty protnin in that ol the
dMINo acids are presen! (ioble ). Bt natrivionally spoak there mey be
some limitations as the concentrations of the sulphur cont, A0 acichs,
methionine wnd cysteine, o:¢ ridher ‘aw. Bouides, the -efelion hotwesn ine-
loucine and teucing is very bod o 1 * cmceniration of 'sucie Is sbeut 19
times higher than tha of Inoleucng. ns showir uy 1eble I e mest suiighie
relationship between these iwo ino ds s thooght 1o be §: 4.

Biood proteins are, however. um excelien! sourco ol lysing which very ofien

In the limiting aminn acid i proteins. The tevel. of olhur axssential amino

acids, threoning, valine, phenyialanioe axd 1 yptuphon are also groater in
proteins than the levels proposed by FAQ/WHO (14).

The amino acid composition of the two separate iotein fractions, hemoyle-
bin and plasma protein, is, however, no! identicg), Tho plasma pretein
have a betier relationship between leucine tsoleieing than hemogisbin
lnot the lutter has o higher concentrativn o) histidine, an awino scid which
s reguired by infanis.

€ Nititive value of bleod_protwin

The very special amino acidd compnsitin of talog proteins gives them
lower biological value or nel profem wilizotion vilue than i. o prolein
snd protein v some dairy producis. In these respects they ocouid com-




pared with soy protein 1wt it should be pointed out that their true oi-
gostabiiity is newly 100%. Preferably the blood proteins should be com-

with protuins low in lysine and leucine but with @ high content of
methionine and isvleucine. By usiig them 110 this way as complements,
e vast amourts of biood proteins evailehie would have a significant im-
pect in slleviating nutritional problems M ising frrem protein shortages.
When discussing the nutritive value of blood it should be mentioned thet
W is a goord source of iron since it comains 800-500 mg of this metel por
Ittre.

i AMOUNT OF BLOOD AVAILABLE

Mmmmunuv.mmmuunwmammdm
which can be extracled from it s shown in table 2.

The number of animais slaughtered yearly are luken irom the FAO Sta-
tistica! Yearbook 1972 (2) which may give the most accurate figures.

Sut it should be pointed out that this publication doss not include the

numbers of animals irom the Soviat Union and from Chinas.

To ebWin the blood volumes it was esiimated that the theoretical rw
dbbodwntStporaﬂmlbrcamo.Jilorpigsmdlﬂw .
Prom these values the tolal Protein imount was oblained by taking 204

8 & Mmean value of the protein content of blood. The amount of plasme
Protein was calculsted by using 73 a3 a mean protein content for plosme
and sssuming that 80% of the bilord consists of plagma.

8y

using all these assumplions and calculations it was found that the etal
Smount of biood protein from caltle, Pigs and sheep will be about 6248, 000
ons per year; with 60\ coming from cattic, 30% frum pigs and 108 frem
sheep. About 20\ oi the amownt or 139, 000 tons consists of plasme proleins.

U is quile obvious that the numbers given are oniy very rough estimaies
# they ore subjected 10 varinus sgurces of error, they do not lake im0
account ¢.9. the variation of bilood volume with live weight. Nevertheless,
they poim out that blood is o substantial source of proteins with a rea-
sonably high nutritive value. Tadey most of these Proteins seem (0 be
wested as it is anly in Sweden thet biood and plasma proleins are used
in the food industry to any larger extent. Mow this can be achieved with
rether simple eyuipment snd methods will be shwwn in the following chap-
tors.

%) These values do not include the blood which is lelt in spleen, liver,
muscle etc. and which cannot be removed by norme! slaughtering.




M COLLLCTION ©OF BLOOD

A Lequipment

The equipment lor coliccting bivod 15 in principle the same both for catthe
o pigs. N consiste of the follimirng 1homs: -

1._Stiching knite. A hollow kite (trocar knite) is tsed. For cltle the
Wth%t..n “n opening with 4 divmeter of 38 sm otherwise same
o the binod will be lost autside the knile. To incresse the apening of

the stiching wound 1 is advisable (o use kimves with Ilodes ot righn
angle o euch other (Figure )) The ¢ittle knile eould be provided with
# hook tov tasioning the knite ) the sticking wound. The same aperator
could then be used both for tunning e antwaly ww) lor collecting bioed.

The knite used lor bleeding ol his only one blade. 1t shensid have
aponing with o diameter of 10-32 mm 10 gssure 4 gt recovery of Whe
blomd.

2._Mastic lubey for the transpor! of ihe binod Irom the knite. They could
partly Be repiced by stairloss sleg! pipe lines of dairy quaity.

3._Vocuum system. The blood could be coflected by gravily which s the
sysiem generaTly Used tadey, bt in slaghter tines with high capacity it
is nacessary 1o use vacuum 1) gel 2 gund blond recovery. The vecusmm
systems cnsist of a stinless steel COPONer, o vacium pump aul 4 pump
10 tramport the blowd through o chilior 1o the storage k. Tho comnteingr
is fitted with o course Hier 1 remove particies which mherwise could

plug
the plate chilter. It shauld be poinietl mot thet the vacyum sysioms available
oday are wntod only tor Pigs.

8._Autamidtic injecinr tor Mbicowmini s To .ol cosnulation of the blesd
n licogula '0&:& jecied inko the Blosd in the base of the slicking hnife,
The injectar could be wir Ring continuausly o be synchrenisod with the
bleeding time.

. Plate chitler. To oot « guod micrubial standwd of the bioad it is neces-
sary o chill o 2-8%C tmeditely dier the bleeding o the wimesls. The
oSt Sppeagriote way (o periorm this Slep s 10 pump the bileadt Wwaugh o
plate chitler ot apps g iale Capacity, From o hygienic point of view # s
better 10 have o closed systom thin the opan type olten used lor milly.

The chitting :-,pnuld he corvied an by o merdum with o temperature l-l
fower han -1°C. Apprope iite mies are mixlwre ol waler vl Qlycol o a
sobstion of sabt in woler Chitling mexbin as freon nr amess. shout nat be

userd oy they miy comse o loral Ireazing on N plives. Such o treezing
ncremes the 1 isk 1or heme by sis,.




6. Storag ) tanks  Shuinless oteal twiks could be use | bant plislic ones are
fo preler Bncare they e ~aine o hondle The veome of them could be
discusced o vay De determined dter thivt the risk for contaminaing
biond from hualthy ctimals with blood from sick animals hos been
ascerlained

7. Cleaning system  Clearung ol pipelines, torks ot could be corried ot
byT\-m DUt aion autamatic systems for CIP-clesntrm couid be installed.

8. Methots for collaching hlood

. of_amticoogulams. In some instances when blood is used immedia-
T fad profuts imticoiguionts e not/ined, tear! the couguleted

blend is chopped in o silent chopper o5 ordinery meat. But in mosl cases
o anticonguiant is added mither by hand or by «n automatic procodure

s shown in the precestling seclion. Several substonces coult be used as
ol s but the most common ona is trisodiumcitrate. The recommen-
ded concentr ation of citrite in bload is 0.4 el this is ablained by adding
13 of a solution containing W4 of sorfium citrate.

The solution shwuld bt mads: up every duy oid it is necessary (o use
woler with o very low hicterial content. The solution shoukd also be
cooled down rapidly Miar preparation,

. Recovery of blond. The umount ol binud cbisined is makly dupendaemt
%T ﬁmmwt also to o certain uvxient an the constraction
(Nmetar of the upening) of the sticking ki, How the blee.. g time
elfects W~ rocuoven y of blomi we extie b shown in table 3

To nbtein ¢ camplele Liserling of e anmmat, thit i 19 hove 19 | irum o
cttle with o slainered weight of 2% ko), il is necessiry 10 have @ blesding
tme #s long as 129 seconts Mt ontv o shichily tess recovery of Ww.?

1 ¢» abtained wivn tha blowding time is roduced to 90 scoonds, o lime

which might be realistic on o slougghicr line with medim caopacity.

For pigs e maximal blood omourt. 3 1, 42 oblained with o bleeding time
of 35-80 sceands an shown by Figure §l. Such o lang blecding time is,
however, ton long in siughter Yines with medium or Iiah capacity.

Ofen @ bieudding time: of only 13 seconds coukd be allowed with & reduction
of the recovery with 1% 10 2.8 |. This problem would he avercome by
collecting the bload with o vacuum systom a: ibs will reduce the hiceding
tme considerably. With o vocinm degron of 107 Ww omount of blond will
be 2.8-2.9 | mn 15 secowds,




The time necessary to et o ~oewl ve cverv Moy o i < me extgnt de-
pend on the time Deolween stunmri, wd bieadwng  The shorter this time
is the more elficient will the pumpimg oction o the hicart be ond the
shorter the Dicoding trie Ten e Piaghast tigures kv the time between
sluning and sticking ts 12 18 seconds for pigs i 85-68 secends for
catthe. The stumning method « eoms 1ot 16 be of .y mporince for the
biood recovery or the bleeding e

3. Procedw e for bicedng caitie  Alter stumwnng the ammal is hoisted
the Lack legs 10 o hangirwy position. The fore legs we secured by leeps
of rape »o that the neck 1. exposed in o lisod positian. The sticking
operator removes o 15 x 20 cm o the <kin over W jugulars vein. This
is then piercod by the holiow Sticking kmite wivich couid be held n place
with 0 hook on the base plue of the knite,

Blood is collected for .t leust GO ~ecomds. N is possibie tor ane eperater @
bioed two onimale 1 o lime Ju-t by using the sticking hnile with o hask,

When the blox) is cotlected an anticnagublt is wdded and jhe hioed s
MMer passing o titter chvlted i 1 plate chitler down to 3-8°C and then
pumped 1o a collecting tank tor further harvflwng.

& Procedure for bkmdnl%g_‘ After stiwwing tha pig is hoisted on o he
rall W a hangng position o bloeded within 15 seconds by plercing o
jugularis vein by the sticking krwie. At the momeni thore is not any knife
construction which oitow. « fix.asiion of the knife o0 the pig. The bieed
shoisid be cullecied 10 ot least 15 socands il vocuum colieciion is used
othurwise far .t leust 35 80 secmuds. The procethure is therenfier the same
us for coltle.

i should be abserved il 1l o Vacun Sy>tcsh o2 VIsd il Oper oling VECUUN
degres shouid not exceed 302, 17 it 15 higher the wound tissue will camtract
and dimmish the blood recavery

C.. Tre mictabial qamlity of bioad

I._The baclerial count in blood  Blosd frum healthy anisdls is practically
sterile. Hol durmg ihe s't’.?f"n‘i i could be hravily contaminated with
bacteria irom the skin o the +nd. The infectian is minimised in cattie by
cutting out the skin in the sticking sres. This procedure leaves o blesd
with the rather low lota! bucteriasl couni of abmuwt 200- 00 per mi.

The same method connotl he u<ed un pigs, Wwrelaore the bacloriel lead will
much higher v pig’s blood. It generolly aseamts @ 2, 000-3, 000 per ™,
may n r instances be as hegh as 10, 908 per mi.



One his ted? 10 s otdaee e corelamieahian of prg s Llocd by disintedcting
e stickng aea of the neck with owescts bl he elice! was very sall.
On e contiary, m ome ca-cs the itechey v increonsed by the loose
g @ dhert portictes tne the eanhey ageet 1o aas either practical 1o
dinindect the siirbing knile between e vmals,

The begtersel toxl which coubd te ablowed depend., an ow the blood i
m be usedd. Whan the bhioret - %o be faither processed s by Weezmg or
deyiwg on upper Tt of 10 GOB pev it oas forrad e Lie saiestotmry To
keop this Tevel ot s pece sary 10 il e Bl mmoedurtely s described
above.

2 _Cleaniwg procram e Lves 1 e tacterial ool o robatively seall Hois
necessary to hove o Y maagh clesabing o dhisidlection ol the blod colhoe -
tng euapment of leost once o day This coid of cownse be e red ol by
hand Using bt wator, clewming ogemts, I ot et o coukl aise

be carvied o by awbemabicoily working CIP systoms, But even with sueh
@ SysEm il in Peccrary, 0 ke the plate Cdtler it mce 1 week to
remeve depusit- on Hewe platos Thoe shicking hnevne shvisiet e <tevilized

n sleam rather Wan by clmmteals

3. Conteod system. To ersme o good bygieeie ~wnlad ol the hioed 01 0
Aecessary I wiw k ol contiolb systome Thi shuribe) inelode Arpropr fiste
samphng ol the blual owd ol M cleaning ob 1he rmngmmn!

V. PHROCESSING (8 BLOOD

Part of the bletd i- oF counl an W diiec ey ahiee Whlnn s alter
showage lor o day lor caieges o other preciss Inl o lrge part of 0 s
0 be precesced 10 0 fortn 1 wiich it is Mewe sy (o hasdie awl i which
" s # ogiter haepabidlity (han ligued Glemel  This proces-ig inchudes ane
or mare of he loiowing Prmessos:

-~ Separ atewy of plasme protemns vl bloml colly
Froeziom

- Dryhiwy
Sptittinng the hemoglohn molcvule

A Stperan of plime protein wwd hlom) rells

Saperation 15 4 <omple proxoss whieb s Lo 10 Mt oF the sulseuien!
pragencing ~teps il 1 carried ol with the tyne ol contr it rpeserslly
Waand bew mebih. bt whicle hove boen rariiinsd Somowhal tr sult the domily
ditterenue beiwem picsma profe.ns o hlond congvea i le“ Lemir sarp
tan Sl e carrmesd s with e bioal conled down 1o 8 270 1o heep
down the 1i-k b bacterial groawihy ard also 16 minintze he risk for e -
Py vis.




rance and it also has a hetter sensoric qQuality then plasme centr
only once. It can therefore be used in fond in higher concentrations witheut
Piving an oft-flavour.

Thtprductsdcmrmqﬁm could be used o» such for food items but
Most of them had tu be submition to further processing © incresse the
hoopability and the field of use.

Orying is an axcelient way 1o increi .o the hoapabitity 4 preducts which
9 uAcaplible  Microbia! wcitivity. Nt als0 removes the bulls of the
products thus making Mem ewsier ‘o handie and more ecenemic to trane-




":"s'v.g* drymy. This pwecess is used tor many ditterent purposes and

[ Y elorc Tn: well known. The P incipie v shmple. The liguid o he
dried s lorced with high preasire awough & noszie inm tha op ol .

Spray hower. By tiw passage e oughe e nngche e higusd i dispersed 0
very (e purticles which on their way diwn moet o stream of hot air. The
waler eviprwales awd e edeteed pocticles Ll o (e ot 9! the 1ower
where they e cantinuelly removed. The capacity is parity rogulited by
the temperature of the i strcom, which usuiily ties between 180 ond 2007C.

The high tomperaisie 1o o deawtaeh of the method whon plasma proteins
are driod os it gives e diied product o stightly brnt Hhevour wivich
Might e tronsierrot 1o loud tems. Aoother < highit theadvantage is tha the
dried products consist of very hine particles which could couse. dust pro-
blems whon the prodect is tn e gsed,

2. Flutdized bani drying  Anottes typee of drymg ol very musch ditfer ent
fram “spray drying has rocentty been tested in New 2.alond by

el al. (3). The piinciples of e methel are hown in Fugure I, The
auiomen! cansisis ol e o heater, o Hiidized bed with o feed in nozzle,
@ cyclone, o bug hiller Wkl o tan. B works in the 1ollowing wary.

A mixture of hot air 1 sucked through o distiibator plate into the (hokd):
2od bed scition where o mointains o bed ol gronulae dried blood P ticles
n o Nuidized stale - i e, particles moving ol in o random (urbulent
MOtON withest o signiticont fraction heing Hlown out of the hod O one
side ol the hed 0 gtomizing nerzic i mowntod thash with the bed watl.
The bload s fed 10 the nozzie by the combined effect of gravity and air
suction. The liwe wiomized spray of bload pravuced impinges on the dried
blowd particies maving wromwl in e bod and couts them with o thie luyer
of bloot which becrive of comtact with e bt i in he Ind, dries almos!
nstantanoously, buikling up the gemule size. New porticles are created
by abrasion ind frachn e of bed paricles, by divect o 7ing ol blond drap-
lots, by retwn of fine: carvie ) aver o the oy lone amd, o required, by
addition ol smalier send particles to the bed.

The systom is mave comtinuuus by taving the excess of particles required
10 mairain given bud hoight averitow into .+ stand pipe in the bod  inked
1 4 cntainer ontside  There 15 o corbiin ciwry aver of line particles
which are removed in o cyclone. A hag Hiller is a0 instalied to 1 omove
line puwticles not token out in the cyclone betore the air passes the fan
and s exhiusted In atmosphere.

The %lﬂ oir tomperalire con bg virid 10 o bnge extont. it con be o low
M 787C and os high os 200- 300°C. The st lomperature dapends on the
desired capacity. The main artv.tange with the melttrd compar od with spr.y
drying seems 10 In thit the dvicd products are obtained os rather cosrse
particles which are dustioss and thus very casily hondin.

In the paper ol Houghey e at. ( 3) the methard b Doen vsed lor whele
:hnd bt there should ol be sy objection T asing it also 1o the Pl
aclion.
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LR grymg s A meithod witen i soiie way s simiber .o the iluidized

cese L ety bevre patenied and s mw used 0 dry many liguid ond
e -Negd solnthine A rangh cotting of the pricess 1s shown in Figure IV.
The Hdized hed 1 divided into 104r zones, o ioading 2one, one drying
e, e seratalion sone aned one cecitcul.dion 2one

The dryng i corsred oot on plastie bails with o diancter of sbout 5-6 mm.
oy cre canted with g thin Laye o ot the liguid s be diied in the lozding
Teoes They e thea ansimced by an an slrean 10 e drying zome wihere
T Water s (vapwdated, A poart g the an sirvam 1akes thercafler the balls
'3 b sopaiating rone where the now dry powrder is detached. The clsan
pla e Lalhs e cuticouent'y transterced o e owding zone und couted
{10y A g,

An advantage viath the mettedd 15 thal the i Nun,').t:z ature is so low the!t
the temperature of the product does not exceed 60''C  There will therefore
be mily aovery limited dentaration ot the proteins which will retain their
fun-tiendi propertics nealy intac! . Anothes idvantage 15 the very good
hotane eltiziency which ke the method more economic that other simi-
Lt methmls

PoFreeze doying One of the mildest processes 1o remove water is frecze
divinag. 7o product oblaired by this type o melhod aenerally retains 2l .
ritive prapevhes. But liceze drying 1n an expensive way o remove water
ot dee praducts Ble blnod cr bieod plasma with o tow commercial value
1w anly e used 0 the butk of the water first 1. removed by wnother
neihod.

Recaotly frieze rvang e been cor omned with ultraf:i ration which remova-.
Abeat 700 af the water . T ey 0 e o by (ransferre |
o steam operated treesze diyer where it 1s dried 1o o moisture cantent

[ o R

Thes emmbination scems ty be ceonomicaily competitive with other methods
T al-a gives o prduc! cnsisting of rather coarse parlicles, compaered witl,
Dall o or ceray dnicd products, and therefore dustless. Another advantage is
thai the altratiltrannon step removes not only waler but atso most of the
mdddad citrate and salte norm 1y Fresen' in blond.

D. Spliting_'he_hemoglubin_ malecule

the amajus put of the biomd proteins 1s the rad cell, protemn hemaglobin.
Flts protein gives the food items 10 which it is added ¢ colowr which man
cmmumers are ot userd 1o, This property thereiore reduces the possibie
apphications of the protein and its switability for humen consumption Con-
sequently, the ekl of use ought 1o be expanded 1 the hemaglobin ¢ouid Le

deoloinized.




R i i

Principally, this 1 casy done by trcating e tleed with acubified aectone
and i cortinuos process hased o s ) cactiog s o+ econtly bhoen workesd
ol ot the Texas A LM umiversity in 1LS A

A schematic by oot «f B system i< shown in figpre: V. The prinapal
steps a8 described by Tybew ot ab. ') are e tolfowing mnes:

The rod cells are collected by conteifugat separation of the hlood. They
are hoemolysed by addineg v ot amount of watei. An aseorbic aecid
sl is twen added e bty down gt o 5.0, Tie suspension adleinod
15 pumpod 0 mixer e ! winere 9 e siecam is passed through. The
hemoglobing 1 comverted to green ctebeglolon b e mexed o lion of
ascorbic acid and wiygen 1 e e The chromopr otein solition is o
passed into a socand, mixer whuere acelitied acotone 1~ added ot & 11 ratio.
This step romoves the porphyr s moicty sl precipitates e globin e
teins. The protem slrvy 1o collectod by filiration wictvd with acidified
acelonw. resolubihzed in walor and thercafler dried with some appreagpwriate
methed.

The acotene is roecovered by deastellation and tamped bock e e scotone
reservaole .

‘i.. b{h!thﬂ _p"({'{ka'@

When pravessiny blood there is one general wobilom which 15 ot casely
wolved nemoly if e hlood stmabl be processed of Hwe slanitertmuse
o 8t specisheed contral bloml pracessing plas.

The drawback with comtral plots aee the hagh transportation costs. M s
much wnccessary water that - transporiod. Furthermore the teans
poristion hus to he corricd owt wit.s relrigeealod larrios to avoid hacteriel
hoin the blomd. Yiwre 15 also o contan risk o vemolysis cvon o

S risk coull be minvimizod il Hwe blowd iy Iold 0 Lwrger arnd camy btuly
Hiod cotainer.  Trperionees i Sweden lave shown Wt tranvspnriatéon
W o 080 km on gomd romis ot cansc any hamolysis dharing such
condition:.

The advatoges of central plam racessing are obvias. It s possible to

have large scate aperations with alt e cconami il drfvanbiages ey hoave.

R is also possible 0 have 9 e sopbnsinated aid diversitied procesbg
wiich migit widerned the fiek) of application for hlood protemny,

Howevor, sonw: of the processes descried above may steecestfully he
corvied mt M praclically overy stawpterhonse  The dryinng of bl mul
tloaifractions wcems 1o be e most IMPOrtamt pracess to e corriod ot
ol for this there are both spray dvicr and bl i which world seeit
every slaughtoroe:. Furthermor e ot is advisable o contrifige Wee blood
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inmediately afier coltection 1t it 12 .0 he contr fuged. A socond cemtri-
fugation coule! then be carrid out in a bactiage at the central plamt.

Which policy . central procecsing plant or not, is to be followed has
to be determined according to the local conditions,

V. UTILIZATION OF BLOOD PROTLINS

The most impar tant part of the whole Llond problom 15 the wtilizatien of
the proteins becausc 11 is 0! No use to produce a lerge amoumt of them
il there is not any market

When looking into the mai ket for whole blood and the differont blesd
profeins one has 10 consider traditional products which normally contein
blood, traditional products inte wilnch blond proteins could be in-
corporated - tvs product could e of arimal or vegetate origin - and
also the devciopment of citacly new products. Besides this use of blued
proteins for human food one shoutd also look 1nte the modical use of
blood, of blal as vaw material tor o pharmaccutical industry.

A _Use of Dleod protemns for humean consumplon

1._Use in blosdeontaining products. Many commumities have by wragition
ondatinng Jishes o sausage, paté, >oup eic, in their diet. The

change frem hame slaughtering to  laughter it ahette. ‘s might have

decrcased the: consumption, of ¢ . 2lics o 1! hocume ..ore Hifficult

abtlain Ilood.

One goal in thos: communities must Be W ICresse the consumplion of
blosdcontaining tout items. This cauld Le achieved by putting dried
blosd powder en the market so thet the consumer could make dishes
accarding to Weir own recipes. it could altso be by preducing

the blosicantaining products 'n sauseges plads elc. s selting tham in
shops. By these two actions it ougiv 10 he possible to reach a lerge pert
of the papulation living in cities and largor villages.

3. Upc in medt products The plasma proteins and the glabin isoleted
MW‘E;W he inchuded into praticelly ol type of mest
preducts and meat dishes to substitule mere or less of e meet. Bt the
Wost appropriste use of them scems to br in sausages anil luncheen
mosl type of praducts. The discussion will therefore be cancontr ©
this group.

i
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These products consial of Gt o' o o e cone o protem al
atwl watec cooked o an inter nal temperature of more thap 65'C. To
get 2 gorwd echmical quidity o these prodacts F s necessary to

have a protem with good talbmixting amd waterholdaw copascity. 1t s
well known that plasma proteins have these properties. Furtherpore
by these prideins it is alse possible (o requtate e colisistency of

the fond product within wide imits by the amowt of protein added

and e selected iternal temperature. The chiaractoristics of the globin
Isolated frone hemoglobin i« not yet fnlty known bt the resalt roported
tuiherto ( B) uxlicate that they are similar 10 thowc ol e plasma
profeins.

When dry plasma proteins obtasined by different methads are comparond
cortain differences are fowvi. A mentioned proviously the syway dvad
plasmir may somctimes have « burt flavour whicle condd be rimsforred
o e foned produoct it it is used in Mgher conoemdeations. Some of Hw
et off - flavour ceuld of couwrse e covered by use of spices. The
boll deied plasma does not have this disadvntage atwl may conse
quently be used 1 higher concomtrations. Thero s also Stome differenc:
in watertwnddinng capacitly between the two types of driod plasma.

The bl dvicd plasma is able 10 ke up 172 15 tes ils own valume of
waler whoreas spray dried plasma 1s a littte infercor i His respect,
The ditforonce deponds prohably on e more severy heat trcatmont of
W ppwray driod plesma.

However, with lmth types of plasma protoins ad with the globin pronared
ram hewmglobin (t should e pusaible 0 obtain notcibonslly ard
tochmcally satisfoctory camsision proucts by condinineg them with wate
awd with fat of animal or vogetabl. origin. FEventise!s  alac <oy protem
cmild b sscorpm ited. The peolein comtat of ciich A 1o uiect worlkd
profecably o alaan 18 "

Slerent ceroal priductc as the high lysine comteat of the blund peoleins
s @ e camploment b e corcal ¢ooleims. Both the bemsglalnn
fraction and plasma tractian conld e used in brooed, Large scale exgreri
merls carried ot in Sweden have shown hat it (v possible 0 ad ot
foast 1.5 5 of dried heomatobin to broad withmst wwy risk for off - Ravesn
" ary some of Bw sonsoric propertios as jLicimss was isgroved v
the brcad alse kept frosh onger. 11 was cadowlbated thal e bviobogecal
value of e bread increased et 50 5 Gy e bt

LUN‘ W vogelable product.. Ancllner appriate use of Dloed protens s

}

The bl proteins oot alsn e nsed te merease the (wtritive velie
of other vegetshic produts or ctes specially thaose heavy in stweh.
o] kewwledige of local products s bowoever ivcessary 0 e ahie

give detathord cagoestions  Thece s miach room for prodet deve bog e

z>




8. Use i denks S ometetinn S e of e Yioae s roteine might
be in beverages of diiterent types. 1t is true that experimonts have not
been performed hithierio butl some knowladie aught to e obtained from

the wori dooc e fae o, i@ for tie same purpuse.

5. Uso in new produ !, o Bloski proteins have yond technical praepertivs
in differcont aspec T re ougint 10 e o vide lield open (or development
of new products based entirely or putly on them. When explorating this
field it a5 Toit that the greaicst probloms will not he the development

of aclual prodact. bt & marie' thum which eventuslly will imply o
change in cating habits  To gei o smouthly o3 possibly over these
difficultics il s necessary with ar «x tetsive knowledge of the eating
habits and social life of tw commumivies 1y question,

®._Blood is vaw material jor mudical avi_pharmaceutical produsts
The main aim of this paper ie 10 discuss blood for homarn food bt it
might also be appropriate W6 brietly discuss the use of biood as 8 rew
material for the pharmaceutical saust'y. In this respect bleod yiolds
many protucis  Serum lonin cauid be purilied from aseplically
onllected blood wxd sised 3 eagent for cortan tactors in blosd, n
antehiotic somsilivily tests os a steliiacer in vacones and otteer sengitive

biologic products

An impurtant group of proteinsg whith could be 1solatexd from blesd ere
the imunoglolins. They have o very wide use from rosesech purposes
o use In practical medicin as profv-lais against certe'n indections or o
an additien o infant fol. Enzymes which could be 1s.Avted frem blesd
e u. g calalase and cholinestesase.

This il et b mace el Gnier and cauld aleo ine harde Aon-preiein
canslitutians as prostagtandines hut the mentioned oxemples may e
sufficion’ to show which gosstwiities blond ha: Mso in these roapects.

VI, BLOOD BORN DISEASES - A PRUBLEM?

me:hombrdww“ehrwmdwbm
consumption i+ f there exist ttood born diseases which could Be rane-
forred directly 10 men. 11 concumplion of bioud is a health haserd.

There are (wo typen of harmiul arganisms (o cansider. blesd Paresites
and microwrgmisms and viruses. Regerding the parasites thoy are net
a wmw risk as they dare no! ramsferred dircctly from e iiend to
Man noed nather st in hetween 10 be abl: 10 Infect nawans.
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As rogards hacteria and vivimes oo o 1t vegans s coare bound in
hloor even if bload e principiic nearly sterile . Among ihe orgatisms
foured i bload are e q. Hwse which catse antiwaze and foot kel mouth
disvase. Bul hwoe discases should vot be o blost born heofih hazard
as animals carrying these discases will e rejectsd during inspection
of the live ammals.

This inspection i+ the first barrier 1o provent blomd and other pints of
unfit animats to reach the consumer. The socond one is the velerinarisn
inspection on the slaughlertine, which will condemn carcases display iny
sign of discases or intections.

The batches containing e bload irom condemned aiimels will be con-
demnaxt ton. This means that bload trom soveral hwalthy animals will be
lost, Bt this is o loss which has to be taken. 1t con e minimizod

by using rathv.r smalt containers for coliecting the bioad, but this may
incresse the costs. As pointed ot carlicr the size of the containers may
praclically i determined by the froquetcy of rejedctions,

The dvrd barrier to profoct B consumer is the heat treatmems prodescts
are sibmittod 10 i the production plemt and in thwe kitchen.

The discussion of the problem has of necessily been saperhicial but

hapatully sufticiont W show that there is hot any hwglenic justifications
for ot using bloud and Dloiractions for Iuman consumption.
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Tabile 1. Aminn acid composition of blood proteins.
a. Value taken from Tybor (8). b. FAO/WHO (1)

——

- o

Amino acid omuum

e———

Amine acid FAO previsienal
patieorn of e:sential
Whole bloed Globin a. Piasms a. amine scids. b.
9/1080 g of protoin
Essantial
Lysine 9.3 0.9 L .2
Thresnine 3.7 3.0 6.3 3.0
Methionine 6.8 1.7 .8 3.2
Valine 9.7 9.4 7.0 82
Menylslenine 1.9 7.9 8.6 2.0
Loucine 13.7 13.8 10.1 8.0
teslsucine 1.4 0.2 .9 62
Tryptaphan - 2.0 1.9 1.8
Histidine 1.2 7.0 3.8 -
enassential
Arginine (N ] 2.6 5.0
Aspartic acid 1IN ] L N .7
Sorine .9 b N ] s.9
Ohutamic ocid " 6.0 13.7
Praline LN | 3.8 L N
Qysimn . 3.7 3.6
Menine 8.2 6.6 $.3
Cysterine " o1 1.2
Tyresire 3.2 2.9 3.6
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Toble 3. The influence of Dissding
time of biesd recovery
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FigusX. IWflvercs of bissding lime on







Figure IF. Schemotic view of the ball
drying System
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