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F-r)/throcyte or haemoglobin fraction from blood is a potential protein source which is not yet explored to any
Ppreciable extent: application of this material i, hampered by its strong colour. Various methods for decolour-

ation of haemoglobin have been described in the literature, and one method, oxidation with hydrogen peroxide,
Seems to be a very simple one.

The Objectives of the work were: to check the sptimal conditions for the oxidation process, to evaluate the po-
tentials for scaling up, and to evaluate the properties of the decoloured protein,

The conditions (pH, temperature, amount of hydrogen peroxide) for decolouration of the erythrocyte ("thick
b]°°d") fraction of blood were studied. The decoloured proteinaceous material was analysed and its technologic-
al Properties evaluated.

A Yellowish proteinaceous material can be obtained by oxidation of the erythrocyte (haemoglobin) fraction of
blooq With hydrogen peroxide. The conditions for the process are very simple and allow large-scale production,
The Product can be obtained as a wet press cake (50% water) or as dry beads. The yield, in terms of protein re-
Covery, is 90%. The dry material consists of 997 protein and still contains all the (haemoglobin) ions (0.28%).

The dry decoloured protein can be incorporated into cooked comminuted meat products at a level of 1 to 1.5%,
thus Yielding 5 to 10% of the total protein, without affecting texture, taste and colour adversely.

The Net protein utilisation (NPU) in rats of the decoloured "haemoglobin" was similar to that of the original
(heat denatured) "thick blood". Before the decoloured material can actually be applied in meat products, a long
term feeding test to reveal any toxicologic effects, should be carried out.

Eﬂﬁﬁﬂj&ggLvon Schlachthausblut durch Behandlung mit Wasserstoffperoxid

"-H.A. VAN DEN 0ORD und J.J. WESDORP
"lever Research Vlaardingen/Duiven, Postfach 7, Zevenaar, Niederlande

Dig Erythocyten- oder Himoglobin-Fraktion aus Blut stellt eine potentielle Proteinquelle dar, die noch nicht in
“acht1ichem Masse untersucht worden ist, weil die dunkle Firbung einer Verwendung noch im Wege steht. Unter-
schied”Che Methoden zur Entfirbung des Himoglobins sind im Schrifttum beschirieben worden, und eine davon, die
QX1die"Ung mittels Wasserstoffperoxid scheint am einfachtsten durchflhrbar zu sein.

UnSere Untersuchungen hatten zum Ziel: Festsetzung der optimalen Bedingungen flUr den Oxidationsvorgang, Auswer-
"9 der Mglichkeiten zur Vergrisserung des Verfahrens im technischen Massstab und Bestimmung der Eigenschaften
S entfirbten Proteins.

" ¥erden gie Bedingungen flr die Entfdrbung des Erythrocyten-Fraktion ("dickes Blut"), wie pH-Wert, Tempera:ur‘
*rforderte Menge Wasserstoffperoxid, beschrieben. Das entfirbte, eiweisshaltige Material wurde analysiert un
esse" techno]ogischen Eigenschaften ausgewertet.

OXidatiOH der Erythrocyten-Fraktion (Himoglobin) des Blutes durch Wasserstoffperoxid ergibt ein geleiches, s
weissha'tiges Material. Die Verfahrensbedingungen sind sehr einfach und erlauben eine Vergrdsserung im techni-
Chen Massstab. Das Produkt kann erhalten werden in Form eines nassen Presskuchens (50% Wasser) oder als trocke-
¥ KUQE]Chen. Die Ausbeute, ausgedruckt als Prozentsatz des riickgewonnenen Proteins, betrigt 90%. Das Trocken-
Produi ¢ enthdlt neben 99% Protein auch noch das Ausgangs(H&moglobin)ion (0,28%).

e trockene entfidrbte Protein kann in Mengen von 1-1,5% gekochten und zerkleinerten Fleischprodukten zugegebsn
’ e,
werde" und liefert dann 5-10% des Gesamtproteins ohne Beeintrdchtigung der Textur, des Geschmacks oder der Far

i : ; ; : iginelien
i NettO-Protein—Verwertung (NPU) des entfdrbten Hémoglobins in Ratten war identisch mit dem des or1g\ni :

i 51 ang-
hn:zede"aturi(-:-rten) “dicken Blutes". Bevor jedoch das entfdrbte Produkt angewandt werden kann, sind noc g
rlstiqe Fltterungsversuche zum Nachweis etwaiger toxicologischer Wirkungen erfordert,
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Décoloration du sang d'abattage par traitement avec de 1'eau 0xygéné

A.H.A. VAN DEN OORD et J.J. WESDORP
Unilever Research Vlaardingen/Duiven, C.P. 7, Zevenaar, Pays-Bas

La fraction érythrocytique ou hémoglobinique du sang constitue une source potentielle de protéine qui n'a pas
encore &t& &tudiée profondément du fait que 1'application de cette matidre est génée par sa couleur intense:
Diverses méthodes destinées 3 la décoloration de hémoglobine ont &t& décrites dans la littérature, et une mé-
thode, notamment 1'oxydation & 1'eau oxygénée, apparait particuliérement simple,

{1
Les objectifs du travail ont &té& d'&tablir les conditions optimales pour le processus d'oxydation, d'évaluer i
potentialités d'une application plus &tendue, et d'apprécier les propriétés de la proté&ine décolorée.

Les conditions (pH, température, quantité d'eau oxygén&e) favorables & la décoloration de la fraction érythrOU'
tique ("sang &pais") du sang ont &t& &tudies. La matidre protéique décolorée a fait 1'objet d'une analyse et

ses propriétés technologiques ont &té évaluées.

inique)
Une substance protéique jaundtre peut &tre obtenue par oxydation de la fraction &rythrocytique (hémoglﬂb‘"1m

du sang a 1'aide d'eau oxygénée. Les conditions valables pour le processus sont trds simples et permettent uné
production sur grande é&chelle. Le produit peut s'obtenir en tourteau de pression & 1'&tat humide (50% d'eau) ¢
bien en perles sé&ches. Le rendement, en termes de récupération de la protéine, s'éldve & 90%. La matiére sache
est composée de 99% de protéine et contient encore tous les ions (hémoglobine) (0,28%).

La protéine séche décolorée est susceptible d'étre incorporée & un taux de 1-1,5% dans les produits de viande ]
broyée cuite, donnant ainsi un rendement de 5-10% de la protéine totale, sans que 1a texture, le goiit et 1a &
Teur subissent une influence défavorable.

L'utilisation globale de prot&ine (UGP) chez des rats, de 1'hémoglobine décolorée &tait pareille & celle du
“sang épais" (dénaturé & la chaleur) original. Avant que la matidre ne puisse &tre employée effectivement daﬂz
les produits de viande, un essai d'alimentation a!longue terme, propre & mettre en &vidence tout effet toxico
gique, doit 8tre entrepris.

OGecuBeuyuBaHue KpOBM M3 GOeH NyTEeM OOGPAGOTKH NepeKucsro _Boaopona

A.X.A. BAH IIEH OOPI u fi.fl. BECIOPN

Hayuno-uccnenosarenscknit mucruryr Wumnesep, r. 3esenap, Humepnauam

HH
dpuTpountosan (remorao6MHOBAA) (PpPAKUMA KNOBM ABIAETCA MOKA MAJNO M3YUEHHWM NMOTeHUUANP
MCTOUYHMKOM 6enna. HO MHTEHCHMBHAA OKpacka MaTepuana npenATCTByeT €ro NPUMEeHeHHY.

e
B nureparype onucaHN DA3NIMUHHE CMNOCOGHN OGeCLUBeYMBAHUA reMornoduna; OOMH M3 HHMX, OKﬂcnwm
NepeKkucrod Bomopona, OKA3WBAETCHA OYEeHb MPOCTHM. llenvw pAaGOTH OHIO MIHCKAHME onruuaﬂb""xﬁ
ycnoeu#l npouecca OKMCNEHMA, OLEHKA BO3MOXHOCTei pacmupeHus macmTaGoB npouecca # HSY“eH
CBOHCTB OGecuBeueHHOro Genka.

it
#HO
Mecnenosanu ycnoeua oGecuseunsanms (pH, TemnepaTypa, KONMYECTBO H202) KOHUEeHTpUpO B2 o
: e
aputpounrosolf dpaxumm kposu. [lpoananuaupopan oGecuseueHHult Genkosuif matepman u onpel

ero TexHonormueckme cpoicrtma.

0°
u‘l‘p
npencrannnercﬂ BOJIMOXHHM MNONYUYUTH 6enkoBuii MaTepuas XeJTOBATOrO UBEeTa OKUCJIEHMEM ap

uMTOBON PpaKUMKM KPOBM NMepeKuUChLO BONOPOna. TEeXHONOTMUECKNEe DeXuMN BechbMa HecnoxHue ¥
NO3BOAANT OPraHM3OBaTh KDPYMHOMACHTAGHOE MPOM3BOACTBO. [IpONyKT MOoxeT BHpaﬁﬂTuBaTbcﬂ‘BeﬂM
Bune mokporo xmmxa (¢ BraxHOCTHLO 50%) MM CyXMX rpaHyn. Buxom, cuMTas Ha nonyueHH"“ 8
90%. B cyxom wmaTepuane comepxarcA 99% Genka m eme Bce (reMOTNOGHHOBNE) MOHH (0,28%)

OGecuseuenHuit Geslok BBORXAT B BapeHMe M3nenusa u3 PYGNEHOTO MACA B konuuecrse I-I,5%: :
rapnAs 5-10% o6mero conepxaHusd NPOTEMHA, UTO He OTPMUATENLHO BAMAET HA TEKCTYDPY» BKY
UBeT MNpomyKTa. i
lIMTATeNLHOCTHL NPONYKTA MO OTHOMEHMW K KPHCAM GMNA DABHOW NUTATENLHOCTH ueodpa(SoTB""ouc
(nenatypupopanHOl B TemnoTe) KOHLEHTDUPOBAHHON IPUTPOUMTOBON dpakumu kposu. lo pax¥
KOTO BBOJA OGEClBEYEHHOTO MPOAYKTA B MACHHE MAmeNnud HEOOGXOAMMO MPOBOMUTH HNNUTENbHHC

ONNTH C UEeJib BHABNEHUA TOKCUUECKWX CBOMUCTB.
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gigglouration of slaughterhouse blood by treatment with hydrogen peroxide
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;”troduction

"¢ erythrocyte fraction of animal blood, obtained after isolation/preparation of blood plasma by centrifu-

93tion, is a potential source of valuable protein. The erythrocyte fraction, called 'centriblood" or '"thick
!OOd”, contains about 33% protein, mainly haemogiobin. In a large slaughterhouse, slaughtering about one

m'?lion pigs a year, some 290 tonnes/year of centriblood becomes available, yielding about 96 tonnes of pro-

tein, Application of this protein is seriously hampered by its deep colour; this material could only be in-

COrporated in meat products at very low levels.

Decolouration of the haemoglobinwould yield an attractive protein while its animal origin makes incorpo-
gati?n In meat products easily acceptable., For the decolouration of haemoglobin basically two methods are

Vailable.

The first method, described in the literature several times, involves removal of the coloured haem group
vr°m the protein by acidified acetone (1, 2, 3). This method yields an undenatured colourless protein. However,
\?TY large amounts of acetone are required and problems with residual acetone in the protein preparation may
STise,

The second method involves oxidation with hydrogen peroxide. Although this method has been described in
literature (4, 5, 6) ,the nature of the protein obtained is unknown and the applicability of this process

e Centriblood is also unknown. As the oxidation process seems to be simple and the cost of decolouration

a;u‘d be low, we studied the oxidative decolouration of centriblood in relation to conditions and yield, and
SO evaluated the nature and technological properties of the protein obtained.

e

for

Ex €rimental

“entriblood (33% protein), obtained fresh from a slaughterhouse, was treated with 3% hydrogen peroxide. The
‘CMperature was varied between 50 and 80°C, and the pH was varied from 7.1 to 5.0. Conditions allowing scale=

?S ;0 a simple process were investigated. The procedure adopted was based on an article by BRAHN from 1941
ef. 1),

Resuies

B?@Ction conditions

apié"é%é'&?éﬁé?'%?xing of centriblood and hydrogen peroxide is aprerequisite. To rea!ize this, the viscous
Centriblood has to be diluted with about 7 volumes of water; a 3% peroxide concentration was chosen. Addlt!on
of Peroxide to diluted centriblood at temperatures below 70 C causes strong and troublesome foaming. Cenfrn-
100d should first be heated to 70°C. This means denaturation and flocculation of the proteig, DecolouraFion ;
°f denatured haemoglobin by peroxide can only be completed at temperatures above 50°C. At.,50 C,}he rgactl?nt{?t;i
3060 min; at 70 C the reaction is completed within 10 minutes. Cooling down the hot (70 C? suspension of haemo
lobin to 50°C before addition of peroxide, as suggested by BRAHN, is not necessary: it neither ?ffected colour.
hor yield. Complete decolouration of centriblood could be obtained using 0.8 to !.0 ml 3% peroxide per g centri-
lood. The peroxide should be added in one portion to the hot haemoglobin suspension. f ., B
The effect of pH of the original hot haemoglobin suspension on colour and yield of '"bleached" protein is

UStrated below.

[~
~—_PH-value Colour of dried Protein yigld from
Befgre Retor bleached protein 30 g centriblood (9)
"€action reaction
L S
7.10 6.18 yellow/cream 8.67
6.80 6.00 " 8.67
" 6.45 5.74 " 8.67
| .05 5.38 " 8.55
5.55 5.00 brown/yel low 7.78
ll 4.63 brown 6.76

The reaction can therefore best be performed at the original pH (7.10) of the centriblood.

EEQCedure for large-scale decolouration o o : 1=
R amount of 500 g centriblood, diluted with 3.5 | water, was heated to 70°C with vigorous stirring. With coot
e Stirring, 50 ml of 3% hydrogen peroxide was added in one portion. Two s m;?uéesd: oi about 1 to 2 mm
'® peroxide, the suspended haemoglobin had become decoloured and coagulated into sma . begd’ b s ¢ il )
Slameter, The beads could easily be collected on a filter. About 800 g of wet yel towssh, boads i

’Teeze~drying of the beads yielded 150 g protein; so 90% of the original protein was recovered.




| was heated to 7OOC to flocculate the protein and then dried after filtration).

-
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Scale-up of the process using the conditions described above seems feasible.

The dried decoloured 'haemoglobin' was analysed and the analytical figures were compared with dried denatured
haemoglobin obtained from centriblood with the same process as described above, but without peroxide treatment:

Bleached/oxidl sed Denatured
"haemoglobin' (%) haemoglobin (%)

Dry matter 100 100
Protein 99 99
Ash 0.75 1:22
I 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.

The decoloured material is completely insoluble in water and has a bland taste. Bleached centriblood (as freez€
dried beads) has been incorporated in a (sterilized) type of luncheon meat and in cooked sausage (Berursl) up
to 10% replacement of the meat protein. The bleached protein has no binding properties, as could be expected;
but rather behaved as an inert ingredient. The texture of the products became softer. Incorporation of bleache?
(Ye?lowish—brown) Yhaemoglobin'' resulted in a marked shift in the colour of the meat products from pink to rec”
dish-brown and yellowish-brown. However, the acceptability of meat products in which bleached centriblood ha®
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 only
slightly affected adversely.

Cost-price
Dried bleached centriblood would cost about DM 1.50 per kg. As processing is, in principle very simple, costs
are determined to large extent by the price of the peroxide.

Toxicological saftey

Treatment of heamoglobin with hydrogen peroxide will presumably result in the formation of the bile pigment

choleglobin and, very likely, in the formation of oxidized amino acids. Like in oxidized casein, methionine

sulphone could well be formed (7). This compound is a growth depressant. y
In a short-term feeding test (10 days) with Sprague Dawley rats, the net protein utilisation (NPU) of deC?d‘

lourized thick blood has been determined and was found to be similar to that of the original thick blood (wh

colo”
Patterﬂ
f the

However, before the decoldurized céntriblood can be applied in meat products or other foods, its toxi
gical safety should be examined thoroughly by generally accepted methods. An analysis of the amino acid
after oxidation could precede the toxicological tests to get quick information on the type and extent ©
changes that occurred.
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