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iaughter animal blood has remained an underutilized resource due to its colour and flavour
e
. araCteristics. In search for new possibilities we have considered producing a flavouring
1

th Meat-like sensory properties by subjecting blood to hydrolysis.

:2:“ bovine blood was hydrolysed with HCl at llS—lZOOC in a closed vessel for 12 hours, it
WJlfound that a volume ratio of concentrated acid to blood less than approximately 1 : 10
Cent Not give an acceptable product. The best flavour was obtained by using a very high con-
Tation of acid (1 : 1.7); however, neutralization yielded this product extremely salty.
nalySES (precipitation with trichloroacetic acid and protein determination by the Lowry
Drouedure) indicated that aclid concentrations above 1 : 3 have very little effect on the
Ozd;?lysis. It should be realized that hydrolysis largely destroys the nutritional assets
O0d; the obtained product is low in heme-iron and amino acids have also been destroyed.

Ouy

X Main interest was focused on improving the innately poor sensory characteristics of the
xIYdrolYSates by subsequent treatment. We have found that deodorization by treating the

&

utral1Zed solutions with steam has very favourable effects. Fractionated dissolution and

it
tration improved the desired properties further.
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We

frjen Seiner firblichen und geschmacklichen Eigenschaften wird noch Schlachttierblut unbe-

8t ediQ@hﬂ als Nahrungsmittel ausgeniitzt. Beim Suchen neuer M&glichkeiten, haben wir Her-
1

u:ciUng von einem Geschmacks-Priparat, mit fleisch-Zhnlichen sensorischen Eigenschaften,
Hydrolyse von Blut durchgefiihrt.

Wenn Ri“der—Blut mit HC1l bei 115-120°C in einem verschlossenen Behdlter 12 Stunden hydro-

;zizrt Wurde, fand man, dass Volumenverhdltnisse weniger als 1:10, zwischen k0?zentrierter

trﬂti ung Blut, kein annehmbares Produkt gaben. Beim Verwenden von sehr hoher Saurekonzen-

Produ:n (1:1,7) erhielt man den besten Geschmack, doch durch die Neutfalisation wurde dieses
t ausserordentlich salzig. Analysen (Fallung mit Trichloressigsdure und Proteinbe-

8t :
Ung UNg nach Lowry) zeigten dass Siure-Konzentrationen hdher als 1:3 eine sehr kleine Wirk-
a

9r U die Hydrolyse ausiibte. Man muss darauf aufmerksam sein, dass eine Hydrolyse zum

B &
Sten Teil die Erndhrungs-Vorteile des Blutes zerstdrt. Das erhaltene Produkt hat wenig
“®1sen, ung Aminosfuren sind auch zerstdrt worden.

Unaere Hay
1Y8a

Ptinteresse war die natiirlichen schlechten sensorischen Eigenschaften der Hydro-

n ne' durch neue Behandlugen zu verbessern. Man hat festgestellt, dass Desodorisierung von
SUtralisjerten Ldsungen mit Wasserdampf eine sehr erfolgreiche Wirkung hat. Durch

ktionierte Aufldsung und Filtration sind die beliebten Eigenschaften noch weiter ver-

Tt worden,

esse
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11
Le sang d'éguarrissage est resté& une ressource insuffisamment utilis8e a cause de sa coulet
et de son goQit. A la recherche de nouvelles possibilités, nous avons envisagé la prOdUCt“m
d'un ardmatisant de propriétés sensorielles similaires 2 la viande en soumettant le sand

1'hydrolyse.

nt
eme”
ut

Lorsque le sang bovin est hydrolysé & l'acide chlorhydrique, a 115-120°C, dans un récipi®
clos' durant 12 heures, et lorsque le rapport du volume d'acide & celui du sang est 16ger

t

inférieur & un pour 10, le produit obtenu n'est pas satisfaisant. Le meilleur arématisant i
obtenu a une concentration trés &levée en acide (1 pour 1,7). Cependant, aprés neutrﬂligatw.
ce produit est extré@mement salé. Des analyses (précipitation par 1l'acide trichloracétiqu®
détermination des protéines par le profedé de Lowry) indiquent que des concentrations en
acide supérieures & 1 pour 3 n'ont qu'un trés lBger effet sur 1l'hydrolyse. Il faut tenik !
compte du fait que 1l'hydrolyse détruit en grande partie les gualités nutritives du sandi L

produit est pauvre en fer du groupe heme et les acides aminés furent également détruits:

Notre principal objectif est d'améliorer les caractéristiques sensorielles foncierement
médiocres de ces hydrolysats par des traitements ultérierus. Nous avons trouvé que 1a
désodorisation obtenue en traitant les solutions neutralisées par la vapeur a des effets
favorables. Par dissolution fractionnée et par filtration, nous améliorons encore les pIO’

priétés désirées.

[Ipou3BOLCTBO Npenapara CoO BKYyCOM MiAcCa M3 KDPOBH XHBOTHHX,MACO KOTODHX HINET B ALY

KPUCTEH ®PETXAUM, 0H HYPIAJ u SPUK CJMHIE

Hopeexcku#t HccnegposaTeabCckuit HHCTHTYT NHmM
( Norsk institutt for neringsmiddelforskning,P.0.Box 50, N - 1432 Aas-NLH, Norvage)

ficoNb3yeMHM pPecypCoOM M3-3a CrenufuuUecKMX LBETOBHX H BKYCOBHX XapaKTepHCTHK. =
B MOMCKAX HOBHX BO3MOXHOCTEH MCHONb30BAHHA TAKOH KPOBM,MH cpelan¥ OONHTKY CO3AAH
npenapaTa co BKYCOM MAcCa NyTeM MNOABEePraHud KPOBH THIDPOJNH3Y.

M
KpoBb XWBOTHHX,MACO KOTODHX ynorpebadeTcA B Numy,CHja He yNOBIeTBODHTENBHHM o6pasl \

: #
llocne TOro,KaK KpOBb KPYNHHX DOTaThHX XMBOTHHX Onjia NOABEPrHyTa THIDONH3y C coﬂﬂggﬂo ‘

kucaoro#i (HCl) mpm TeMmneparype 1I5-120°C B 3aKpHTOM cocyJhe B TeueHue IZ uacoB, ge
yCTAHOBJAEHO,4YTO OTHOmMEHHe OOBEMa KOHIIeHTpupoBaHHOU KHCIOTH K 06BEMYy KpPOBH Menbmee; Sur ‘
npubausuTenbHo I1:I0,He JaeT yAOBIETBOPMTENbHOIO pe3ylbTara, Jlyumse BKyCOBHE vaqifx'qu |
sanax MMewT MeCTD NpH HMCHOJNb30BAHHMK CPABHUTEJBHO BHCOKHX KOHUeHTpauull xycaoTH ( ;ﬂoP’
O0NHAKO,B pe3yibTaTe MNOJyuyaeTCA OUYEHb COJEHHH NPOAYKT. Anaaua (npeuunuTauus ¢ TPH
yKCycHOM kxucioTo## M NpOTEHHOM B DOJH OlipeleNUTend IO Jaypn (Lowry )) mokxasan,uToO ot
KOHLIEHTpANUY KHUCIOTH Bhme I:3 oka3nBaoT OYeHb HeGoasrmo# addexT HA TUAPOAHI. Cﬂenﬂenﬂﬂn
3aMeTHTh,4YTO THAPONU3 B GONbmOH CTENMEeHM CHUMAET MMTATENbHYPO IEHHOCTH KPOBH; mnony
NPOLYKT MMeeT HH3KOe COJAepKaHHe xeje3a D KPOBH M TepAET aMHHOKMCIOTH.

38

Hame#A ocHOBHOH mHeapnw OWIO yJAyumeHHe UYBCTBHTEJNbHHX X8paKTEepUCTHK NPOAYKTOB runpoﬁgﬂg
nanpHelime#t o6paGorkof. Buiao HalzeHo,YTO Ke30LOpalUA NOAYyYEHHHX TPOLYKTOB napoM T oHTH
HefiTpanusauuu gana oveHr xopomu# sddexs. lNocaenypmee pasiereHue pacTBOpa Ha
B ¢uABTpauMA eme GoJee YJNYyUMHIW KauecTBa NPOAYKTA.

xomMnoH
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underutilized resource, among others because the hemo-
blood-containing products a dark colour on heating or fermen-

blood yields about 60% plasma and 40% of a red

and 3/4 of the total blood proteins, respectively.

sion stabilizing and gelation properties (Tybor et
3 Fretheim and Gumpen, 1978) and is used as an

e
in some countries. On the other hand, the processina

coloured protein product is as complex as has been

t al., 1975; Stachowicz et al., 1977; Wismer-Pedersen,

ities we have studied some aspects of the production of a

properties by hydrolysis of whole blood.

ooa

containing 0.4% anticoagulant (trisodium citrate-2 H?O) was

ml) Table 1. Composition (ml) of samples
subjected to hydrolysis

and water to

of the

sample E was Samples Blood Conec, HCL Water

115-117% in

A 125 75 0
B 150 50 0
C 150 25 25
D 150 10 40
E 150 5 45

were neutralized (pH 6.0) with sodium hydroxide (40%)

adjusted to 580 ml with water. Deodorization was

as follows: An amount of steam equivalent to

through each sample in the course of one hour. The

to a free-flowing powder.

through a glass sinter, freeze-dried and ground.

evaluation of the preparations was carried out by putting

the tongue. The sensory evaluation proper was performed by

in which the salt content had been adjusted to the same
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level. In separate evaluations the judges were asked to (1) rank the deodorized samples A
B, and C according to their degree of meat-like flavour and abscence of off-flavour, and (2)
to compare deodorized and non-deodorized sample A. The product improvement achieved by

fractionated dissolution and filtration was evaluated by three judges in a similar fashion:

Chemical analyses. Heme was determined by the pyridine hemochrome method as described by
Furhop and Smith (1975). Protein was determined by the method of Lowry et al.(1951). Tri-
chloroacetic acid (TCA) precipitation was performed at a final concentration of 10%.

RESULTS

he
Sensory evaluations. Preparations D and E, deodorized or not, were found unacceptable bY =

preliminary evaluation. The deodorized

preparations A, B and C were easily ran}(ed
s

Table 2. Sensory evaluation of deodorized as summarized in Table 2. Preparation C ve
to

preparations of equalized salt content. unambiguously ranked as No. 2 with regard

i
meat-like flavour and absence of of £-£1avo"
Amount (g) dissolved in aply 19°

boiling water (100 ml) but its overall flavour was unfavour

fluenced by a slight bitterness.

Preparation Dry material Salt Ranking
1 When preparation A was studied to evaluat®
B 3 the effects of deodorization, all five
c 3.1 2.9 2 judges detected a strong off-smell in the

n
non-treated sample. The overall impre5510

of the deodorized product was largely

pleasant (aside from saltiness), while ther
100 j J G ‘ ! 1 A non-treated preparation was deemed unaccji
B c able. Further studies revealed the obse’
c 80 favourable effect of deodorization to be
g generally true. The sensory propertieS of
? e the product obtained by fractionated
§ 30 o dissolution and filtration were judged il
S o 2 ~ be further improved.
0Lt L 1 L ! Characterization of the hydrolysig_EEQEgig'

0 6 12 0 6 12

Fig. 1 shows the hydrolysing effect of
Hydrolysis time (hours)

c
different concentrations of hydrochlori

d.
Fig. 1. Hydrolysis of blood using different con- acid on blood under the conditions use

1
centrations of hydrochloric acid. The samples From Fig. 1A it is seen that the tota mples
are described in Table 1. Remaining Lowry posi- amount of protein in the hydrolysed Saes

]
tive material after hydrolysis (A). Remaining (measured by the Lowry method) decred i
r!
Lowry positive material in supernatant (B) and with increasing concentrations of hyd o
cip
pellet (C) after precipitation with TCA. chloric acid. The amount of TCA pre o

t
table material decreases as the concel

e
tion of hydrochloric acid increases (Fig. 1C). In contrast, the protein recovery in th st
supernatant shows that an intermediate concentration of hydrochloric acid gives the hig

amount of Lowry positive material (Fig. 1B) .

w the
The hydrolysis process 1is further characterized in Fig. 2. From Fig. 2A it is seen hOh
the

a de”
2B

amount of Lowry positive material decreases with time, while Fig. 2B shows that (1)
amount of TCA precipitable protein remains constant after two hours and (2) there is

crease in Lowry positive material in the supernatant with time. The two curves of Fig-
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B T T T T e T T T imply that hydrolysis of polypeptides to
100 r A 5 2 T B 71 amino acids and destruction/rearrangement
80 | b | of amino acids take place as the hydrolysis
< process progresses.
g o
g 60 f ® 17 \\ 7
E .| : \.\\\' 1 o) | The amount of heme was found to decrease
abruptly to only a few percent during the
& 20 L 1 | first two hours of hydrolysis and decreased
further to only 1-2 percent of the original
0 Ll L L 1 L L -.l_—‘l—_.l amount.
0 2 4 6 8 0 2 4 6 8
Hydrolysis time (hours) DISCUSSION
Bgi 2, Hydrolysis of blood. Decrease in If a meat-like flavour product 1is to be
LOWry positive material with time (A). found acceptable or, preferably, appealing
Remaining Lowry positive material during by the consumers, we assume that it must
the hydrolysis process, in supernatant (o) be free from the characteristic taste,
and pellet (®) after precipitation with TCA. smell and colour of blood. The product

obtained by simple hydrolysis satisfies
these demands, but to our experience a bad
Off-flavour is formed during the process. This problem has to be overcome for blood hydro-

lysis to become commercially interesting.

In the course of our work we became aware of a recent Swedish patent which describes the
Preparstion of a bouillon concentrate by hydrolysis of blood or its cellular fraction (Hell-

Qvist, 1978). The acid hydrolysis conditions involved are, not surprisingly, similar to those -
Which we have found preferable. However, the patent limits itself to utilization of active

Carbon for refinement.

pr°Ces.sing of foods, e.g. natural oils, may involve a deodorization step to improve the
Product's flavour and odour. This process consists in blowing steam through the oil while it
is kept at a high temperature and under high vacuum. We chose the simplest possible adaptation
°f this procedure: Steam is passed through the hydrolysate while it is kept at the boiling
Point., Initial investigations indicated that the best effect is attained if neutralization

is carried out prior to deodorization, the implication being that part of the off-odours may

be of a basic nature.

From Table 2 it is seen that preparation C was ranked as second best while Fig. 1 shows that
°f the three acceptable preparations, C contained the highest amount of Lowry positive
material. Bitterness, as detected in preparation C, is usually ascribed to hydrophobic
peptides and humins (Turner, 1961). Indications are, therefore, that the relatively mild
hYdrc‘lytic conditions applied to sample C are conducive to the formation of such compounds.
HOWeVer, the advantages of employing a relatively low concentration of acid are significant
(cheaPEr} lower salt content in the product), so debittering the hydrolysate is an attractive
alternative. Simple filtration is known to reduce the bitter flavour of protein hydrolysates
(Tur“er. 1961), and, presumably, our refinement step 1nvolving fractionated dissolution and
filtration has an even better effect.

The desired meat-like flavour arises from Maillard reactions between free amino-acids and

carbohydrates as well as by other mechanisms such as the Strecker degradation (Raghavan et
at,

> 1976), These complex reactions cannot be directly controlled, so optimization of the
process must rely on sensory evaluations of different preparations. The salt content of the




sate 1s, of course,

heme content is due to its splitting off of iron and deg

at acid conditions.

m blood will have to compete with prod

that 7ides a

O
on hydrolysis of vegetable proteins. Since it is qu
a

and/or more easily processed raw material, the flavourings derived

tatively better to become commercial

c
regarding sensory properties can be satisfied.
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