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Summary

ftarting vith klood plasma it was pcsceible to
oktain texturized products in the fcrm of fi-
laments or tape with a high nutritive value
ana hich keeping pover at room temperature.
In order to achieve this it is advantageous
the cuicl separation of plasma from klood,im-
meciately after the blood collection,as vell
as its immediate mixture with 2% PRONALGINA
BV and the extrusion through an apropriate
spinneret deeped in an acetic acid solution
pH 2.00 containing 5% calcium chloride Lath.
It is possikle to reinfecrce the pigmentation
of the final product vith hemolized cruor at
an adecuate proportion.

The centesimal chemical composition from the
final product can be regulated according  to
the degree of dehjdration of the product and
its digestakility as vell as its amino acids
profile are rather interesting.Also the elec-
tron- microscope photography reveals in the
texturized products the trena towardes the con
version of glokular structures to fibrillar
structures vhich along vith pH 3.4 measured in
the final product explains the high keeping
power at room temperature.The texturized pro-
ducts rawv or mixed vith minced meat products
uncéergo the traditional cooking operatios vith
out alteration in their macroscogic structure.

AIM
It is very tempting to get products vwith a
high protein contents,edible for direct human
consumption resemkling meat clices or indirec
tly mixed with hamburgers, sausages,or other
meat products, starting from blood plasma.The-
se products would also be of a very high kee-
ping cuality at room temperature and low pri-
ce.
In our countrn we have got jearly 410,700,250
and 220 thousand liters of blood (bovine and
svwine) in four zones.The first three zones are
around 70 km apart and hence we can consider
that it is possible to obtain a total of 946
thousand liters of plasma containing 75 tone
of high value protein.
At a plant in one of the abattoirs on a zone
mentioned earlier blood meal has been produced
using from & to 9 kg of blood to ield around
1l k¢ blood meal,anktioned close to 35 escudos
per kg.It has been known::that in our country
each gram. of meat protein has been pajed
around 5 escudos while the same amount of. milk
protein(crude milk) it is worth around 2 3 es-
cudos per gram,each gram of whole egg pro%eln
1 1/2 escudos,there is no reason so far wh}
one should pay for such a low price every gram
of protein from blood,ané similar situation
pplies to the protein from the gastric com -
partments from ruminants and lung
It is recognized that the nlclnglcal value of
proteins from such a diverse origin it is not
the same,as well as the keeping cuality of the
rav materials from which they are a part and
their comercial value.
The fact that it is possible to convert globu
lar proteins (from blood or recovered or extra
cted from raw materials including eggs,fich,
ete.) into fibrills (1) appears to be a good
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starting point in order to attenpt to £if
reasonakle formule to valorize trle ”lOte‘,
fraction of good biological qualit:.It
additionally that in the blocd a;te* ‘*e
tion fror the Lklooc plasma for tex
it is left over an important part
cells proteins that puts forwarc
of their possikle extraction anc
of the hemne portion for a posteri
tion.The interconvertion of globul
into fibrills may be got either Ly
former concentration of the protein
(2) or b: the incorporation of a
thickning agent (3) followed b: ex
der pressure through an apropriate e
(spinneret) anc collectlrg the e\_-__nu oo
duct in phjysical or chemical conditions “j
ring the coagulation of the protein :::u“,
On the other hand it is understooc :h-
of these unitary operations it is 1i
suffer different modifications that wi
fluence powerfull : the features of the
product obtained.hence in the classicail
about these matters an .atempt has Leel Ty
to get"strlngs of texturized protein, anc’
re "strings" should later be lncorpora»e

a variety of food products(i).Feorle havé.
ted with blood plasma or orotelns eAhﬁuce
from gastro-intestinal reservoirs , lung s/
from diverse vegetal origins anc lnc’”ﬁl”
ctic proteins (5,6).

Vie were atracted also b: the probibilit:
producing laminated 1roouctc in tne -Of‘,a
tape that could look like meat analogs “'(
of "strings" of texturizec protein.The co%
ring and scents that are possxule to co®
in the texturized products are a chalery
okjective, too.

In the present care of our work we _rte“m
get"strings" and "tapes" %
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of texturized 2%,
starting with bovine blood plasma to Vull»
the: were addad different tipes of thick

agentc(pol)sacharldes and its cerlva*es)gf
other tipes of aditives that could te coﬂ'

med cdirectly (resemblin¢g small slices O’,
or that could be incorporatec in “a“”“rZGV
c

or in the fabrication of sausages anc
EXPERIMENTAL METHODS '
Collection and separation of plasma *fo‘aﬁ
ne bleed:the blood of bovine was ¢got il .~
cal abattoir . ip a sodium citrate soﬁuvlaf
(w/v).The blooc was kept at room tempeXZiy
while the sanitar: inspection on the an'w'
vhere it was coming from was taking pla,w'
well ae during their transportation to0_° !
boratory wkich took about 30 minutes.B*"
arrival at the laboratory the blood va‘rg
led immecdiately or centrifuged under I®0.,
raticn in a ME&E-Mistral 6L centrifuge vikeas
tor swing-out kuckets 4x1.000.1 at a »oov@
for 30 winutes.The blood plasma was rec9,
after decaticn and a part from the oell
stored in order to be hemolized late’ wh
distilled water.
fpinning of protein fillaments and tare
blcod plasma was incorporated with var}
pes of polysacharides or their derivatl
Thus we tryed:Sodium alginate from twO
marks (SIF-250 malhas,Pronalgine iv-alg*”
Y Coloides,Tuy,Ponte Vedra, Spain), :ecv*r
apple (V.Reis) ,and carragenlnas(;ber,e*
Iberlacta K65).Any of these sukstances
ded to the blcod olaswa at a per cen»aaeéﬁ
(w/v) .After this incorporation we proc€
with a homogenization Ly Wechanlcal mearoc
the first trials vith a type VIRT s 45 24
nizer at higl. speec,and posterior we P! ¢
for an Ultra-Turrax at a high speed duf”
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o MMtes.After the homovenization we carriec
3.2 chilled centrifugaticn at 1.000 ¢ for
Themlnutes.

ly Pinning dope got,contained in a iiillipore
ﬂmgg"gal vessel cr in another apparatus

mm‘r in Figure 1 was then extruded with air
Wy ., 2 Prescsure of between 1,2 and 2kg per
§mln§r0ugh a spinneret providec with 100 in-
Uage t¥pe needles,each one with around 0.2mn
Wi Iterlor through another tipe of spinneret
Snacan~0utput slit 45mm x 0.3mm large,ana the
st O extrusicnwas 0.19m min.-l or higler.
thksplnneret was sukmergec in a plastic rec-
Slaqi -3F container with the acid bath (we used
8¢y al acetic acid or edille lactic acid or

€ citric acid) with different piL values
400 We;e going down until/could Le as lcw as
In0’§“ﬁ contained 5% calcium chloride(3,7,8).
rhecﬁer to give a certain color to the textu
lang,  P¥Oducts got we tried a variety of times
hti 1sed pellets in various percentages in re
Dorgy to the plasma lefore tlis one was incor
The ceq with Bronalgina HV.

%iwontainer that contained initially the

the §°a§ulation Latk was around 50 cm long,

Y lf§3m teing texturized along this patk,and
ty 5 1ted ourselves to remove at the extremi-
%q‘9seﬁ to tle spinneret the product extru-
fhmﬁc a certain tension which allowved the
lnﬁdet Oktained to le more or less straight
 Vaep,che bath and finally it vas removed to
{ﬁ@is Ng tath vith running tap vater.

Sheiem With incorporation into the plasma of
Qmain%lOVing flavours:Lucta-SA.Barcelcona -
irpg cUctarona ahumado 9671A and Luctarona
&%ke 8212) ;Fontardme (Meat flavour 3403 and
Qse ) ILlavour 655€); IFF (Meat flavour liquid
Sg) '2:59.9600, Ham f£lavour 1lig 15.94.4403 and
e Y lavour 1ig 15.03.5110),before the plas-
the aj Mixed with the thickning agent.Any cf
Wegpditives were used according to the pro-
Apdr s Girectives for meat products.The textu
ratureprOGucts ve got vere. kept at room teripe
%qu 2fter they were washed in tap water)in
gf Qbhltb the air cpen glass or inside insi-
~theer?Q>glass cup,or inside plastic bags
S?t Mnd used in meat industries but with-

@y oY Vacuum.

e NSurrs

Seq zéuitions to whkick the plasma is subjec-
gﬁmeQIQEeiseparation are important for the
S ©f hemolysis caused and to the yield
= Or po2 per litre of blood and also to a mg
SQJ, he§s successfull texturization procedu-
;bu a4 the opportunity to see that one

fte ichlll the klocod as quick as possible
ﬁ?atiots collection as well as to its centri
o8 p an at 1000 x g (+3+4°C).The storage of
*§°0n Sma in a freezer over a weekend or mo-
Ng ¢ Siderable prejudicates the texture of
EQtis“al Product.The yield in plasma we have
;ﬁ def§r°9nd 60% whole blood.

W3t of-Ofination of the blood at the ver: mo
»%le its collection does not allow a reaso
Eﬁmw E“antit: of plasma(yield bellow 60%) and
s incs a large degree of hemolysis.

asﬁb Orporation of apple pectin or carrage=

iﬁjstiigel C2 or Iberlecta k 65)does not al-
ﬁvﬂit» Ngs or laminated products of a fair
mlwas*ézmong the alginates used Pronalgina
Qreihco ‘¢ one for best results (Figure 2).
Lgmmlgirporation into the homogenized plasma
fore P2 of any of the flavours indicated
agﬁgedprejgdicated the obtention of the tex-
%Q{ué,pFQQuct that became less consistent
%Qt&TguGlcated the keeping power of the pro
ntii '&refore plasma-pronalgina homogenates
10y 1% Lucko meat flavour texturized
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in an 1&% acetic acid coagulation batkL
CaCl2 were unstable after 4 months at roow: te
perature storec insiae a plastic bag.ihey were
green and procucec c¢as anc a ctench.

Also the products texturized insiae Lbati: vitl
3% lactic acic ara 5% CaCl2 were urstakble ai-
ter the: had lkeen storea for 4 monthe at roomn
temperature.The same aprlies to the products
vell texturized insice an acetic acic pu 2.0C
coagulation bath witk 5% CaCl2.These baths c
tainea kam liguid flavour.The incorporation
hemoglobin into the plasma (got by hemolyeis
the pellet with distillea tater)must Le vell
balanced because an excess of nenoglorin cau-
ses an excescively dark color anc tine arfter
storage becomes even darker. However it is possible
to get stable color in texturized tapes if we work
with 1% hemoglobin (Figure 3).

The acid bath employved to tle texturization it
is extremely important in this whole context.
Betveen the three acid used,acetic,lactic anc
citric,always added in the same concentratior
(5%) of CaCl2 ané working with icdentical firnal
values of pl,the efficiency of texturizatior oi
the acetic acid it is very superior when comi-
pared to the other acicds used acs well as tle
keeping power of the products oktained,al-
though without tle drawkack of acia c¢iving &
more intense scent and taste to the texturizec
products forcing more intense wvaslings of the
product obtained and even so without a coii'le-
te success.

The *final producte of Fronalgina hV-g
turized vithk acetic acic pE 2.00 with 5%
and after washing with runninc tape vwater
& pH 3.4.

The speec of extrusion it is a heavy factor
cause _very high speede(very superior to 0.1l9%xn
min.”+ prevent the formation of a reacsonaltle
texturized whilst very low speeas give low
iields of the final product.

In our average worling concitions in orcer to
get at the very moment of fabrication 1l.¢&lg

of texturized tapes it vas necessary to extru
de during 24 minutes.

The strings (Figure 4) or tapes (figure 3) of
plasma incorporated witl Fronalgina &V, recei-
ved in a bath of acetic pd 2.00,containing 52
Calcium Chloride and wasled during about one
hour in tape water had the following :ielc:
2.6 litres of plasma with Pronalgina nV incor
porated yiela 1l.8kg of laminated procucts at
the very moment of fabrication that lower to
1l.4kg after 46 hours of fabrication.The textu
re of the laminated products and strings is
very analogue to meat products,though its tas
te is slightly acidulated and with a back-
ground flavour that evocues alginate.alfter the
texturized products were left for 15 days atf-
ter fabrication at room temperature they shrin
kle ancd tley veigharounc 50% less.
This explains its change in centesimal
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compo-

sition that krings a relatiw increase in the
protein contents.
Centesimal chemical composition of the
texturizea products got
On theday = & days after 15 gays a-
of produc-~ production Eter nrodu
tion left at room ction left
temperature at roorm

temperature
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The laminated products after they leave the



Lys Iis: Arg. Asp/.Thr Ser

Texturized plasm
Chicken egy

Cow milk

Beef

4.70
4.70
4.50

132082530
7.90 3.00
7.80 2.30

7.20
3.90
7.10

Lo

Apparatus
for spin-
ning dope.
Spinneret
with insu-
lin needles
(right)or
with anaout
put slit
45mm x 63
mm (left)

Fig.2 - Tapes of plasma - Pronalgina hV spin-
ned:inta acetdéc acid cmagulation at pH 2.00
with 5% CaCl2,stored ome year at room tempera=-
ture in plastic bag.

t Fig., 3 - Idem Fig.2

* with hemoglokin hemo-
' lizate incorporated,

stored without any
cover.

1%

$ per 100 g of protein

0:1373:16:5:5229.8246.28..6.03 14565 5. 70" 5.3 433812.76/6:55. 1 2L 328

Glu Pro . Bhé. iila Cis Val Met Ile L”,
9.3

6.00 7.50 3.00 6.00 T:Ay

5.40 7.10 2.50 6.50%10

4.10 5.60 3.80 6.20

Pig.5
Electron ni-
crograph of
the texturi-
zed product.
This material
was embedded
in Epon-aral-
dite and staji-
ned with uram
nyl acetate
and lead ci-
trate (x16000).
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spinneret into the coagulation bath reducez
width around one half,become thicker,but 27
depends on the tersicn applied in order t°
tend the tape as it is recovered and goeS
through the coagulation bath. L
e have kept strings and laminated product&
from texturized tlcod plasma containing P’
nalgina HV and got in acetic acid contaiﬂiae
calcium chloride for around three jears ““ u
out any alteration except for the normal %y
dration for those that are exposed to t‘-l’*e,r
however there lent after they are soaked *
water become rehjdrated and show the normayf
consistency typical of the very noment ©
trication. 10’
The microkial analysis reveals that in the€ 46
nent of production:these texturized produ® i
are paucimicrotial (¢ 102/gram) and the Keegy
power without any protection or simply Coneé
tioned inside small plastic tags are the °
cuoted alove. ¢
The digestibility coeficients of the samé It
turized products from blood plasma concainw
Pronalgina HV and got in acetic acid pl '
and containing 5% calcium chloride were th°
folloviing: -
Digestitility coeficients in vitfos
Pépsin 24 hours...92,6% HC1 24 hours..-o's
" 48 hours...93,4% " 24 hours..-9!'gh
" 48 hours...94% " 48 hours..-4
" 48 hours..: ¢
The amino acids composition of an acid h:%°
lisis carried upon the texturized procuct® i
is indicated next comparing it with the VanW
corresponding to whole protein from chick®
egg,cow's milk and beef. (VIDE RABLE)
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the conditions referred (FIG.5) show a
Ttain conversien
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ular-on  fibrillar

the biclogical basis of
fron, the final procuec-

keeping pover

\Octalnec as vell as firm

ture, The
% iing operations
o *ldng half

Q]

“€ and without alteration in

their relatively

texturized nprocucts obtainetd su-

Pop
Tt Coo}

such as frying ana

Quring an hour anca they remain

their macros-
r:‘?-Structure and the same applies when they
"inced for the fabrication of hamlurger
Susages.
tnthe Case of hamburgers incorporated witih
Q“frlZeG plasma with Pronalgina IV in acetic
W COntaining calcium chloride the flavour
t ROrmal.in the texturized tapes suljected
fe Cooking operation without any other ad
hon the flavour revealed a slight acidula-
taste whilst the aromatic kackground of
the:lglnates practically desappeared whilst
VQ? SSistence of the product to chewing was
% ANalogue to the one from meat products.
o :eeplng power of the well texturized pro-
With any of the spinnerets with Pronal-

Sing .

%1:.LV'3CEtic acid pk 2.00 containing 5% cal

tlmfum Chloride it is the same whatever condi
i E .

gy 9 form is used.

e 2 .
masfore if they are packeé in small closed
g == bags on the very day of fakrication so
8x

SWcation of liquid is noted and it collec

in
%ctSlQe the bag and wets the texturized pro-

wi“buiIVlng them a wet look and and
%‘e any inconvenient upon their keeping
%s *On the other hand if the products are ex
L. %O the air without any protection upon
%t & SDlate they Lecome dry without becoming
Qt. " Lut they keep nevertheless their capa-
%nsst Tehydrate and acguired their normal
WN SNcy when soaked in water.

tarLUSIONs

Malnng With tlood plasma it is pessible to
nal exturlzec. products wvwith a hlgk nutriti
?m ra lue ang strong keeping powder at room
N Vlazure Subsecguent studies investigatingc
O 8g llt} of an industrialization of the
are fully justified.
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