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for scaling up, and to evaluate the properties of the decoloured protein.

I:“ 5 (PH; ; 7 eratu»-e > of hydrogen peroxide, for decolouration of the erythrocyte ("thick

a> P ^ r “  " "  StUdied' The d6C0l0Ured Pr0teinaCe0US * ^ a) -  a"a ’̂ d and its technologic-

mateHal Can be °btained by 0Xidat1°" of the erythrocyte (haemoglobin) fraction of

The pro T "  P°r0Xide' ^  COndHi°nS ^  ^  Pr0C6SS Sre ^  5in,P’e and 9ll0W 1 W « l e  production.
cover, r r  rl afnPd 95 3 W6t PreSS C8ke (5 M  Wate>) °r 95 dry beads- The ^  terms of protein re- 
The * S 9°% ■ The dry materiaI cons1sts °f 9 »  protein and still contains all the (haemoglobin) ions (0.28%).

thudry dec°,0Ured Pr°tein Can be incorP°rated <nto cooked comminuted meat products at a level of 1 to 1.5*,
' yielding 5 to 10* of the total protein, without affecting texture, taste and colour adversely.

(heat"!! Pr0te’n UtiliSation (NPU) in rats of the decoloured "haemoglobin" was similar to that of the original

^rn, fP!HatUred) b,°°d "' Bef0re tHe deco1oured '"Serial can actually be applied in meat products, a long
eeding test to reveal any toxicologic effeits, should be carried out.

von Schlachthausblut durch Behandlung mit Wasserstoffperoxid

Urin*' VAN °EN °0RD Und J'J' WESD0RP
ever Research Vlaardingen/Duiven, Postfach 7, Zevenaar, Niederlande

bea Erythoc^ten' oder Hämoglobin-Fraktion aus Blut stellt eine potentielle Proteinquelle dar, die noch nicht in 
. tl'ehern Masse untersucht worden ist, weil die dunkle Färbung einer Verwendung noch im Wege steht.. Unter- 

'1che Methoden zur Entfärbung des Hämoglobins sind im Schrifttum beschirieben worden, und eine davon, die 

'erung mittels Wasserstoffperoxid scheint am einfachtsten durchführbar zu sein.

ty botersuchungen hatten zum Ziel: Festsetzung der optimalen Bedingungen für den Oxidationsvorgang, Auswer- 

der ichkeiten zur Vergrösserung des Verfahrens 1m technischen Massstab und Bestimmung der Eigenschaften 
er|tfärbten Proteins.

srfoP(jden d '6 Bed^n9un9en Edr d^e Entfärbung des Erythrocyten-Fraktion ("dickes Blut"), wie pH-Wert, Temperatur,
dps ei"te ^en9e Wasserstoffperoxid, beschrieben. Das entfärbte, eiweisshaltige Material wurde analysiert und 

en technologischen Eigenschaften ausgewertet.

Ne, ati°n der Erythrocyten-Fraktion (Hämoglobin) des Blutes durch Wasserstoffperoxid ergibt ein gelbliches, ei-

Sc^ Sba'E^9es Material. Die Verfahrensbedingungen sind sehr einfach und erlauben eine Vergrösserung im techni-

ne J! ^assstab. Das Produkt kann erhalten werden in Form eines nassen Presskuchens (50* Wasser) oder als trocke-

P^od 9e'cben' B'e Ausbeute, ausgedruckt als Prozentsatz des rückgewonnenen Proteins, beträgt 90*. Das Trocken­
s t  enthält neben 99* Protein auch noch das Ausgangs(Hämoglobin)1on (0,28*).

Da$ t w,
w&rd °C,(ene* entfärbte Protein kann in Mengen von 1-1,5% gekochten und zerkleinerten Fleischprodukten zugegeben 

und liefert dann 5-10* des Gesamtproteins ohne Beeinträchtigung der Textur, des Geschmacks oder der Farbe.Qi ̂
(j,j. etto'protein-Verwertung (NPU) des entfärbten Hämoglobins in Ratten war identisch mit dem des originellen 

e,laturierten) "dicken Blutes". Bevor jedoch das entfärbte Produkt angewandt werden kann, sind noch 1 ang- 

9® EUtterungsversuche zum Nachweis etwaiger toxicologischer Wirkungen erfordert.

Edellinen  sivu tyhjä
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La fraction érythrocytique ou hëmoglobinique du sang constitue une source potentielle de protéine qui n'a PaS 

encore été étudiée profondément du fait que l'application de cette matière est gênée par sa couleur intense. 

Diverses méthodes destinées â la décoloration de hémoglobine ont été décrites dans la littérature, et une mé­

thode, notamment l’oxydation â l'eau oxygénée, apparaît particulièrement simple.

Les objectifs du travail ont été d'établir les conditions optimales pour le processus d'oxydation, d'évaluer Ie 
potentialités d'une application plus étendue, et d'apprécier les propriétés de la protéine décolorée.

Les conditions (pH, température, quantité d'eau oxygénée) favorables J la décoloration de la fraction érythro^ 
tique ("sang épais") du sang ont été étudiées. La matière protéique décolorée a fait l'objet d'une analyse et 
ses propriétés technologiques ont été évaluées.

Une substance protéique jaunâtre peut être obtenue par oxydation de la fraction érythrocytique (hémoglobin^ 
du sang i l'aide d'eau oxygénée. Les conditions valables pour le processus sont très simples et permettent une 
production sur grande échelle. Le produit peut s'obtenir en tourteau de pression i l'état humide (50* d'eau) 011 
bien en perles sèches. Le rendement, en termes de récupération de la protéine, s'élève â 90*. La matière s8che 

est composée de 99* de protéine et contient encore tous les ions (hémoglobine) (0,28%).

La protéine sèche décolorée est susceptible d'être Incorporée â un taux de 1-1,5* dans les produits de via^6 

broyée culte, donnant ainsi un rendement de 5-10% de la protéine totale, sans que la texture, le goût et la cOI) 
leur subissent une influence défavorable.

L ’utilisation globale de protéine (UGP) chez des rats, de l'hémoglobine décolorée était pareille â celle <*u 

"sang épais1' (dénaturé i la chaleur) original. Avant que la matière ne puisse être employée effectivement danS 

les produits de viande, un essai d'alimentation âilongue terme, propre â mettre en évidence tout effet toxfco10 

gique, doit être entrepris.

OOecuBeuMBamie k p o b h  H3 Goeu nyTeii odpadoTKH nepeKHChio Bojopoaa 
A.X.A. BAH HEH OOPÆ n H.H. BECJIOPII
HayqHO-HCCJieitoBaTeJibCKMft hhcthtjtt fÛHHJieBep, r .  3eB eH ap, Hn.nepjiaH.nn
SpuTpomiTOBaH (reMorJiodHHOBan) ifpaKUHH khobh hbjihctch noua uajic HayqeHHUM ^OTeH^HaJI|’H>,,l 
hctoihhkom CeJiKa, so HHTOHCMBHaH OKpacKa MBTepuajia npeiiHTCTByeT ero npHueHeHHio.

B HHTepaType orrucaHu pasjiHiHue cnocodu odecuBeiHBaHKH reMornoôHira; on h h ho hhx, okhcA8 
nepeKHCBio Bonopona, oxasuBaeTcn oueHb itpocthm. Ilenbio padoTu dHJio HSHCKaHHe onTHMaJifcHfcl* 
ycjioBHÜ npouecca okhcjichhh, oueHKa BoaiioxHOCTetf pacmupeHHH MacmTadoB npouecca h nay* 
obohotb odecuBeqeHHOro dejixa.
üccjieAOBaHH ycnoBHH odecuBeqHsaHMH (pH , T eu n ep aT y p a , KOJiHqecrao H2 O2 ) KOHueHTpHpou8HHCI 
apHTpouHTOBoti $paKUMH xpoBH * IlpoaHajTH3HpoBaH ofiecuBeveHHuti CeJiKOBuii uaTepHan h onpeAe)' 
e r o  TexHOJiorMqecKHe c b o h c tb b .
npesCTaBJineTCH bosmoxhum noJiyiHTb de/iKOBufi MaTepnaji xenTOBaToro UBeTa OKHCjieHHeM 3Pl,T̂ 
Uhtoboü ÿpaxuHH KpoBH nepeKHCbio Bonopona. TexHOJiorHiecKHe pexHuu secbHa HecnoxHue * 
noaBOJiaioT opraKHaosaTb KpynHOuacuTadHoe npoH3 bohctbo • flponyKT uoxeT BupadaTHBaTbCB B ^  

BHHe Hoxporo xuuxa (o BJiaxHOCTb» 50%) hjim oyxwx rpaHyn. Buxon, ciHTan Ha nonyqeHHnW 
90%. B cyxoM motepwajie conepxaTca 99% dejixa h eue Bce (reMorjiodHHOBUe) hohh (0,28%)*

x c°c'OdecuBeweHHUH denoK bboaht b B apenue HanejiKH hs py d aeH o ro  v s c a  b KOJiHiecrBe 1-1,5%' 
TaBHHH 5-10% odmero conepxaHHfl nporeHHa, <jto  He oTpHuaTenbuo BjiHHeT hb TeKCT.ypy, bKiVC 
UBeT nponyKTa.
riHTaTenbHOOTb nponyKTa no OTHOmeHHio k KpucaH duria paBnoü nMTaTenbHOCTH HeodpadoTaHt10"^  
(HeHaTypHpoBaHHOH a TennoTe) KOHueHTpnpoBaHHOH ophtpouhtoboh jjpaKUHK kpobh. Jlo $aKT,,U 
koto BBoaa oOeciiBeqeHHoro npouyKTa b MHCHue H3nejiHH HeoCxonnuo npoBOHHTb njiHTenbHHe 
OnuTH C UejIbKÎ BUHBneHHH TOKCHHeCKHX CBOHCTB.
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¿£colouration of slaughterhouse blood by treatment with hydrogen peroxide
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introduction
e erythrocyte fraction of animal blood, obtained after isol ation/preparation of blood plasma by centrifu- 

S^tion, is a potential source of valuable protein. The erythrocyte fraction, called "centriblood" or "thick 
ood", contains about 333 protein, mainly haemoglobin. In a large slaughterhouse, slaughtering about one 

^'¡lion pigs a year, some 290 tonnes/year of centriblood becomes available, yielding about 96 tonnes of pro- 
e'n* Application of this protein is seriously hampered by its deep colour; this material could only be in- 
c°rporated in meat products at very low levels.

Oecolouration of the haemoglobin would yield an attractive protein while its animal origin makes incorpo­
ration in meat products easily acceptable. For the decolouration of haemoglobin basically two methods are
C a l l a b l e .
 ̂ The first method, described in the literature several times, involves removal of the coloured haem group 
rom the protein by acidified acetone (1, 2, 3)* This method yields an undenatured colourless protein. However, 
VerY large amounts of acetone are required and problems with residual acetone in the protein preparation may 
e'rise.

The second method involves oxidation with hydrogen peroxide. Although this method has been described in 
e I i terature (I*, 5 » 6) ,the nature of the protein obtained is unknown and the applicability of this process 

°r centriblood is also unknown. As the oxidation process seems to be simple and the cost of decolouration 
uld be low, we studied the oxidative decolouration of centriblood in relation to conditions and yield, and 
s° evaluated the nature and technological properties of the protein obtained.

mental
pntriblood (33$ protein), obtained fresh from a slaughterhouse, was treated with 3$ hydrogen peroxide. The 
emPerature was varied between 50 and 80°C, and the pH was varied from 7-1 to 5-0. Conditions allowing scale* 
P to a simple process were investigated. The procedure adopted was based on an article by BRAHN from 19*t1 
(ref. i,)

faction conditions
KaPid ând'prôpêr"mixing of centriblood and hydrogen peroxide is a prerequisite. To realize this, the viscous 
’CeRtriblood has to be diluted with about 7 volumes of water: a 3$ peroxide concentration was chosen. Addition 

Peroxide to diluted centriblood at temperatures below 70 C causes strong and troublesome foaming. Centri- 
°1°od should first be heated to 70°C. This means dénaturation and flocculation of the protein. Decolouration

denatured haemoglobin by peroxide can only be completed at temperatures above 50 C. ALSO C, the react ion takes 
Jo'60 min; at 7 o V  the reaction Is completed within 10 minutes. Cooling down the hot (70 C) suspension of haemo 
iO*°bln to 50°C before addition of peroxide, as suggested by BRAHN, is not necessary: it neither affected colour 
"0r yield. Complete decolouration of centriblood could be obtained using 0.8 to 1.0 ml 3$ peroxide per g centri- 
b,°od. The peroxide should be added in one portion to the hot haemoglobin suspension.
. Tbe effect of pH of the original hot haemoglobin suspension on colour and yield of "bleached" protein is 
'"pstrated below.

-— —  pH-va lue Colour of dried Protein yield from

Before After
bleached protein 30 g centriblood (g)

faction reaction

7.10 6.18 yellow/cream 8.67
6.80 6.00 II 8.67
6.1(5 5 - 7 1* II 8.67
6.05 5.38 II 8.55
5.55 5.00 brown/yellow 7.78
5.lo A.63 brown 6.76
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Scale-up of the process using the conditions described above seems feasible.

Nature of.the_decoloured_grote£n
fhedrTed'decoioured'haemogTobTn' was analysed and the analytical figures were compared with dried d e n a tu re d  
haemoglobin obtained from centrlblood with the same process as described above, but without peroxide treatment.

Bleached/oxidlsed 
"haemoglobin" {%)

Denatured 
haemoglobin {%)

Dry matter 100 100
Protein 99 99
Ash 0.75 1.22
1 ron 0.285 0.29

It appears that the "bleached haemoglobin" still contains Iron. Presumably, only the porphyrin ring Is opened 
and transformed into a bile pigment by the oxidation process.

Technological properties of decoioured_haemoglobi.n freeze
Thedecoloured material is completely Insoluble In water and has a bland taste. Bleached centrlblood (as rr 
dried beads) has been Incorporated In a (sterilized) type of luncheon meat and In cooked sausage (BruwursU  ̂
to 10* replacement of the meat protein. The bleached protein has no binding properties, as could be expecte , 
but rather behaved as an Inert Ingredient. The texture of the products became softer. Incorporation of blea 
(yellowish-brown) "haemoglobin" resulted In a marked shift In the colour of the meat products from pink to 
dish-brown and yellowish-brown. However, the acceptability of meat products In which bleached centrlblood 
been incorporated up to levels of 1 to 1.5*, or 5 to 10* protein replacement, would not be seriously hamper 
by the negative effect on texture and colour. At these levels the flavour and taste of the products are on 
slightly affected adversely.

Cost-price
Dried bleached centrlblood would cost about DM 1.50 per kg. As processing is, 
are determined to large extent by the price of the peroxide.

in principle very simple, cost5

Toxicoloqical saftey . . . .  .. *
Treatmentof^Teamoglob I n with hydrogen peroxide will presumably result m t » *  formation of the bile P 9 »  
choleglobin and, very likely, In the formation of oxidized amino acids. Like In oxidized casein, meth 
sutphone could well be formed (7). This compound Is a growth depressant. . , ^co­

in a short-term feeding test (10 days) with Sprague Dawley rats, the net protein ut I sation (NPU or „
lourlzed thick blood has been determined and was found to be similar to that of the original thick bl 

! was heated to 70°C to flocculate the protein and then dried after filtration). toxicd0'
However, before the decolourized centrlblood can be applied In meat products or other f°°d= ’ * ttern

□leal safety should be examined thoroughly by generally accepted methods. An analysis of the amino a d P ^  
after oxldailon could precede the toxicological tests to get quick Information on the type and extent 
changes that occurred.
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