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v;:ttoirzne aspect of attempts to improve the utilisation of the proteins which are currently wasted at
kgullr i thefl‘e is renewed interest in blood proteins. Thus they have been spun into meat-like fibres
‘“Qd asaere, 1974). But they have also functions as extenders in sausage products (Lysner, 1972); and
i"“s()n’ Hma has been sued as a substitute for egg albumen in cake mixtures (Brooks & Ratcliff, 1959 :
::d&the Lat‘zvel & Hoseney, 1979), because its proteins have similar functional properties. One disadvantage

to er, however, is the tendency for fish-like odours to develope in spray-dried blood plasma, possibly
g, t SZEOXidatior} of polyur}saFux"ated fatty.acids and phospholipin‘is (Brooks & Ratcliff, 1959).
::’:ut have med j.fegs;Lble that 1nd1v1dua¥ prgtelns or groups of proteins, when separated from blood plasma,
lhthps of Spec}flc functional properties in cake-type systems. The present paper reports some results on
% Proteins which were separated from blood plasma in sufficient quantity to examine this possibility.
by Be
i SOd?:‘Ze fibrinogen ::LS a major component of blood plasma, blood clotting was prevented by the addition of
o P Sma Citrate at time of collection. ; . ) ) )
'ldfidex A Proteins were separated on columnspacked with the ion exchange resin diethylaminoethyl (DEAE)
| &, }ﬂ o ‘5(_)- This was found to be superior to vistec DEAE cellulose because it retained high
mf‘?‘ Ezc}ty even at high ionic strength. It was thus usef‘.“l f(?r citrated plasma. Elution by stepwise
m“}ned finl§ strength yielded three fractions of plasma proteins 1n reasonable amount. Fraction I

AUne 1brinogen and DLZ, f and X globulins. Fraction II contained ©& globulins and Fraction III
“‘EQVigcoze,rUm albumin. 05002% chlorhexidine was used as antimicrobial agent.

meisurlty was measured by Ferranti-Shirley Cone & Plate viscometer. Gel strength and breaking strength
jabuu 4y 'ntEd by.an Instron Universal Texturometer after heating to various temperatures for varying times.

Tey in €raction index for these parameters was determined for reactions between plasma proteins and egg
‘ Cake~type systems. (6% protein in 45% sucrose). The interaction index was defined as :-—

det
u
‘ 1 2l value - expected value

§

s €xpected value
| Onlind Discussion
[ Ty, Por ?'GIECtlon of the data obtained can be considered here. Solutions of whole porcine and bovine
.“Dera Clne serum and porcine plasma Fractions I, IT & III all exhibited Newtonian behaviour at

x 100

() ur

&760 ?S of heating between 200—73OC. At 760C reversible gels formed. Viscosity increased between
g Qompa; k"llt this was particularly marked and rapid between 76° & 79°c.
By, o0t ative data on viscosity (following heating up to 70°C) are shown in Table 1, from which it is

\‘ﬁzlt%% Bt Values for Fractions I and III are lower than that for whole plasma; whereas values for
are close to those of the latter.(The viscosity of 6% serum was also low). On the other hand,
1 Slny Of whole plasma fell to that of serum when heated to 80°C. This implies that fibrinogen is
oty e Ce it denatures at 80°C.
| Strength (GS) and breaking strength (BS) of gels involving whole porcine and bovine blood plasma
tham id with time and temperature of heating. The values for GS of whole porcine plasma were
Y alb\lmi h(»)s‘i of whole bovine plasma when heating was at 959C, but lower with heating at 80°C. (since
Oty sequencn is the major constituent of blood plasma, it is of interest that both N- and C-terminal amino
't hes ie €8  of both porcine and bovine albumin are reported to be different). For blood plasma from
ip S there was an increase in BS with time of heating at 80°C and 85°C; but little change with time
by Thatgf‘?t 900 or 950(C.

S%@gestzt&rinogeu made some contribution to the gelling as well as to the viscous properties of plasma
“V‘"’«QtihEre o by i_lhe higher values for plasma in comparison with serum.
Yoy m“n an;e differences in gelling behaviour of the plasma fractions. Values for GS were highest for
by 0§re markeiowest for Fraction II (Tables 2 & 3), with heating at 85°C. For BS these differences were
{ th .
“ ;han eoother hand, with heating at 90° & 95°C, values for gel strength were much higher for Fraction
"Sul a1.b11rnise.fm: the other two Fractions; and were similar to those of whole plasma, suggesting that

\I;hlde % is of particular importance for its gelling properties. In this respect the importance of

Ay, °nds was shown by the diminution in gel strength caused by such agents as cysteine hydrochloride.
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,“\‘nh in moproteln‘"PrOteln interactions evidently occured when the plasma proteins were heated with egg
lty, 8aps 10del cake-type mixtures. Those with blood plasma were 3 or 4 fold greater than with blood serum
& yP P g
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N Qtlong’ took place at 85° or 90°C; but the interactions were similar at 95°C. For whole porcine plasma,

ol . . . .
‘Iﬁsma‘ ang wl: respect of gel strength and in breaking strength were greatest with heating at 80°C over

" mlnsand Egl h low protein concentration ('27,). On tk.le other'hand, interaction between \,‘Jhole bovine
‘rQine- wﬂreg albumen was low at 80°C and'lncreased with heat}ng at 90° & 95°C. Interactions at §SOC over
iy, As plaSmaall gl_’eater than those occuring over 30 or 60 minutes for all concentrations of bovine and

y gy, Wege, . Studied.

N ot Wheiured bygel strength, the interaction indices for the three Fractions of porcine plasma were
;‘s\lre Ure wheated with egg albumen over 15 minutes; but those for Fraction I were highest when the applied
3 dy b:s 9§°C, whereas those for Fractions II & III were highest at 85°C. Maximum interactions, as
Uay ]y faking strength, were obtained with heating at 85°¢ over 15 minutes with all” three fractions.
igh values for interaction indices were found with Fraction III (Table 3), these being

Ues for whole plasma.
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Conclusions sam 08
It is evident fibrinogen makes some contribution to the various viscous and gelling PTOPertles :
whole plasma; its retention during blood collection by the use of anticoagulents is thus indicated: oﬂses"I
Fraction III (~~ serum albumin), however, is the constituent which is mainly responsible for the respmost
both serum and plasma to time and temperature of heating. Its gelling properties would appear to be
useful in products heated to relatively high temperature. =50
Because of its capacity to gel at relatively low concentration (2%) Fraction II could be utiliz
only a small quantity of protein was required. & moﬂl
In general, the synergistic interactions between the plasma proteins and egg albumen in cake-tyP ith

ed whe?

: X - : jons
systems, as shown by the various parameters examined, can clearly be exploited by selecting Fractltoul @TSM
desired functionality. Similarly, it appears that porcine plasma proteins are likely to be more usovi“e 12

interactions with egg albumen at 800-90°C; whereas for higher temperatures (> 95°C), the use ©
would be indicated.

There is much scope for the further utilization of specific proteins, isolated by ion exchang®€
chromatography or other means, from waste abattoir sources.
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Table 1. Viscosity of Porcine Blood Plasma and its Fractions using a Ferranti-Shirley Cone

and Plate Viscometer

Sample (6% protein %n 457 sucrose soln.) cp at ZOOC,shear rate 1600 sec—‘l
457 sucrose solution 8.8
egg albumen 30.52
whole plasma 38.55
Fraction I 32.9
Fraction II 36.99
Fraction III 32.93

and
Table 2. Gel Strength & Interaction Indices of Blood Plasma Protein Fractions (P) Egg Albumen (E)
Mixtures of these after Heating for 15 min. @ 85°C.

(All solutions contained 6% protein and 457 sucrose)

Plasma Components P PR P+ E Pk B E

Fraction % Protein 6 ) 243 244 6

I Gel strength (g) 323 379 377 305 120

Interaction Index (%) - 48 70 63 -

II Gel strength (g) 0 260 237 245 110

Interaction Index (7%) - 602 331 275 o

11T Gel strength (g) 22 251 253 253 116
Interaction Index (7Z) - 373 266 201 ——“;;”/,,/

()
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Table 3. Breaking Strengths & Interaction Indices of Blood Plasma Protein Fractions (p) Egg &

and Mixtures of these, after Heating for 15 min @ 85°C.

(All solutions contained 6% protein and 457 sucrose)

Plasma Components 2 BAt B P +E P+ E E
Fraction % Protein 6 4+2 3+3 2+4 _—’_/”,,//

1 Breaking strength (g) 349 1231 1144 627 ]%O
Interaction Index (Z) - 352 388 219 "””’////

0

IT Breaking strength (g) 0 290 302 427 ]1
Int By Ind % - 683 . 449 485 _’_’,,’/’/’

nteraction Index (7Z) -

I1I Breaking strength (g) 22 541 495 480 11
Interaction Index (7) - 864 617 471 _‘—"”,,/”






