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dllfleisch als Protein Substitut in Wurstherstellung
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giz:téem Kochen, von der Schale mechanisch abgel8st, kann das Krillfleisch als Protein

gerucitut zur Anfertigung von Brithwurst des WarmblUterfleisches ausgenutzt werden. Beinahe

schni; uéd geschmacklos, von w§iss bis hellrosa gefdrbt enth#lt das Krillfleisch durch-
etreftllch 76,2% Vasser, 21,6% Eiweiss und 1,92% Fett. Die Leistungseigenschaften des
Be14 ienéen laterials wurden durch Bezeichnung seines Wasserbindungsverm8gen, Protein
°hara; ke%t, Emulsionsstabilisierung und die Viskosit#t der W?sserfleischd;spersionen
VerthGTISiert' Im Bereich von pH 4,5 bis 8 Krillfleisch besitzt kleines Nasserbinéungs-
Sierungen und Quellung, wie auch schwa?he Fettemulgierung und.keine Emulsionsstabili-
iskoas. I8slichkeit des Eiweises in 5%=-ger NaCl L&sung ist nicht grBsser als T%. Die
indfllFat dér Dispersionssysteme Krillfleisch - Wasser ist ungef#hr 3 mal niedriger als
Von 2OelsCh-dasser. In Systemen, in denen Rindfleisch mit Krillfleisch in einer Menge

Wenn W’ 30, 50% ausgetauscht wurde Viskositlt ist entsprec?end um ?O, 14, 19% niedriger.
Von Riasser und Fett im gleichbleibenden Verh#ltniss zum BEiweiss sind, teilweiser E?satz
umgernd und Schweinefleisch in Brihwerst durch Krillfleisch, in einer Menge bis 13%
% Przzhnet auf Eiweiss/ Hndert die rheologischen und organolep?ischen Eig?nschaften
ettemulu%tes nicht. Krillfleisch, das nur ganz geringes Wasserblndungéve?mlbgen und

in Mo;e 8ierung besitzt, beinflusst nicht den Gleich gewichtszustand Eiweiss-Wasser-Fett
o Netnt der Anfertigung des Brihwurstbrit und somit nimmt es keinen Teil in der Bildung
ZWerk-Strukturen die flr rheologiche Eigenschaften der Produkte veranvortlich sind.
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SubSt.tStored krill meat, mechanically peeled after cooking, can be a valuable protein
ltute in

any 4 the production of sausage emulsions from red meats. Lacking almost entirely
88te ang

Tage % o smell and béing white or light ye%low-pink coloured %t contains in the eve=-
] m&; ”‘Of water, 21,6% of proteins, and 1,9% of fat. The functional properties of
erial were evaluated by measuring its water holding capacity, solubility of pro-
4,5_8’ki?ulsi0n stability, and viscosity of aqueous meat dispersions. At the range of pH
Oeg nOtlll meat has negligible water holding, swelling, and emulsifying capacity.and
eolution ihow any stabilizing effect on emulsion. The solubility of proteins in 5% NaCl
timeg smas not exceed T%. The viscosity of dispersion systems krill m?at—Wéter is about
ang 50% o%aller than that of beef meat-water. The viscosity of systemsiln which 20, 30
Vely. A% beef meat was replaced by krill meat is about 10, 14 and 19% lower respecti-
ankfurtCOHStant water plus fat to protein ratio a partial repla?ement of beef or pork in
¢ any cher Sausage formulation by krill meat in amounts up to 13% protein does not indu-
kpy anges of the rheological and sensory properties of the product. The addition of
bin inmeat does not affect the protein-water-fat balance because of its small ability of
€ water and lipids. Thus krill proteins do not take any part in building of the

Net
WOrk
Structures responsible for the rheological properties of comminuted sausages.
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La viande du Krill comme substitut de proteines pour la production de charcuterie
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La viande du XKrill a éte separée en fagon mecanique décaille aprés treatment thermiqW?
du krill. Cette viande, peut-etre utilisée comme substitut de la viande d “animaux
domestiques en production de charcuterie. La viande du Krill est sans gout avec trés
faible l’odeur; couleur blanche ou pgle - Jjaune; teneur moyenne en eau - 76,2%; en
protéine 21,6%; et en lipides 1,9%. lLa propriété fonctionelle du matérial a &te
determineé par retention d eau et des matiéres grasses, solubilité des protéines,
stabilisation d émulsion et viscosite de la dispersion aqueuse de la viande., Si rapport
d eau a matiere grasse est constant il est possible incorporer jusqu au 13% de la viad?
du krill /calculé sur les protéines/ dans charcuterie /la viande du porc ou la viande
du boeuf/ sans les changements appréciables de la caractéristique organoleptique et

rhéologique de produits.

BCcnonp30BaHMe MACA KDWJA B KaueCTBEe GEJNKOTO KOMIIOHEHTA IIpM IIPOM3BOACTBE KOAGACHHX

u3zenmii

fnuHa T'padoBcKa, OJzBapz lyHaillcKn

T'zanckuit ToauTexHudecku ilacturyr, I'zanck, [loxpua

llocne Bapku LEJOTO KPUIA €T0 MACO, MEXaHUYECKM OTZENEHHOE OT NAHUHDPHA, MOXET OHTBH ucno®
30BaHO B KayecTBe GENKOI'0 KOMINOHEHTA IpU IPOM3BOLCTBE MACHHX (apueii,

Msco Kpuis o0JNazaeT cjado OLyTUMHM BKYCOM M 3aIaxoM, a8 TaKke LBETOM OT GEIOro IO OHBﬂHW
posoBoro. OHO cozepxuT 76,2% BoAH, 21,6%0enxa u 1,9 xupa.

OyHKUUMOHANBHHE CBOMCTBA MfiCA& KpUJIA ONpPEZEeduiy IpH IOMOLM TAKUX IoKasaTelel xax Bozo-»
KUPOCBfA3HBANIAA CIOCOCHOCTB, PAaCTBOPUMOCTH GeNKOB, CTACUIU3ANMA SMYIBCHUA, BASKOCTH 80K
HHX OEJKOBHX Jucrnepcuit. lIpy INOCTOSHHOM COOTHOWEHMH BOZH U GENKOB B MACHOM dHapue 1);06&113ﬂgH

BMECTO I'OBSXBEI'0 U CBHHOTO MfCa, MfACA KPWISA B KOJAMYECTBE 70 13% / B mepecueTe HA Genok

HE BH3HBAET OPI'AHOJENTUYECKUX U DEONOTMYECKUX UBMEHEHU! KonGacHHX CBOiCTB uzzeneit.
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OVer the world inteneive researches have been undertaken to find new protein sources
9

J high dutritional value. This paper analyses on ground of physicochemical properties

t

e PO88ibility of using krill meat as protein substitute of red meats,

Sy Chemical componente and the charakteristics of the krill meat were determined as
tgll‘”"l moisture by drying in 105°C, total nitrogen and non-protein nitrogen in trichlo=-
roacetie acid extract by the Kjeldahl method, lipids by extraction with chloroform:met-
Quol"’ea'lier according to Folch /3/ carbohydrates according to Dubois /2/, ash by incine=-
rating & dried sample at about 600°C, protein solubility - in water or 5% solution NaCl

* 7,5, water holding capacity according to Grau and Hemm /5/ and by sedimentation /7/,
“elling ability by mixing with 5% NaCl solution, overnight storing and determining the
bound Water content as H,0 com/1g meat, gel forming ability by measuring the yield limit

::ih“f’senized krill meat after heating at 80°C for 15 min., emulesyfying capacity by
g a modification /8/ of the Swift /4/ model system, emulsion stability by determining
® Yolume of 0il released from the emuleion after 15 min. at 80°C /1/, viecosity by
m.“uring in a rotating viscometer at a shear rate D=0,33 = 145 5'1. The emulsion and
ape"aitms were made in a laboratory silent cutter. Beef, pork and krill meat, water and
:: Were desintegrated for 5 min., then fat was added and cutting was continued for 10min.
*Mulgion was etuffed into casing, and after 30 min. setting the sausages were cooked
'it;ater at 80°C for 20 min., Constant values ; and § ware observed in sausages with and
Ut krill meat. The red meat proteins were subetituted by krill meat proteins in
Uty from 0 to 60%. The rheological properties of the sausages were characterized by
WR2ng the yield limit and elasticity.

Req
Th\ult and discusion

e
Ueat from frozen krill was obtained using the following procedure /6/:
Ty ¢ meat
heat mechanical separation < pur

L™

Ray R 3 =
*ia treatment treatment of components

E waste

he
i Solouy of krill meat is white or yellowish=pink, it is almost without any smell and
]

N aste 1¢ neutral with no peculiar atitribute.
°

k eh"ﬂioal composition of krill meat is presented in Table 1, Non protein nitrogen ma-
L

a°°~1‘cely 0,3% of the total amount of nitrogen in meat so the product was practically
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deprived of nitrogen compounds /peptides, free amino acid etc./ not precipitating in o
chloroacetic acid. The content of dried shell in krill meat obtained according to the

above procedure does not exceed 0,25%.

Table 1
Chemical composition of krill meatx/
gons
ol Vo R e water proteins 1lipide ocarbohydrates mineral?
% 76,2 21,6 1,9 0,016 0,86 3
by dl'y%me = 88,6 7’8 0’07 3’5
o

xfmetm values of 9 determinations '
The solubility of proteins in water did not exceed 4%, whereas in 5% NaCl solution didno
exceed 7% of the total amount of proteimsé in krill meat /Table 2/.

Table 2
Solubility of krill meat proteins

£
% of protein g 3¢9 % 0,9
soluble ins 5% NaCl 7.1 £ 0,8
solution

The water binding capacity of krill meat is shown in table 3. During thawing of frozé? :
krill meat the weight losses were only 2 - 4%, and the forced drip amounted to an avﬂﬂ“

of 26% of meat weight.

Table 3
Pree water released from krill meat and holding capacity of added water

Free water released water retaining index
%
unpressed pressed
3,2 £ 2,0 26,3 % 2,5 1,7 % 5,2

)
The minced meat did not have any measurable capacity to retain added water measured VY

sedimentation method /Table 3/.
The swelling capacity in water was negligible. Even after a long time of contact '1tb'f
ter the increase of mass did not exceed 10%., In 2,5% NaCl solution the amount of wate®
absorbed increased to 20%., It did not change at the range of pH 4,5 - 8,
The swelling ability and solubility of protein changed below 4,5 and above 8. No gellﬂﬁ

took place when the homogenate of krill meat with NaCl water solution was heated, The

peeled denatured muscle protein did not take part in the gelling process. The content
of soluble proteins was too small and their gel forming ability wae to weak for compd”

8ing a gel.
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e Small quantity of soluble proteins present in the meat caused the meat not to loose
*Btirely its fat emuleifying ability. The krill meat hed a negligible lipid emulsifying
8Pacity the emount of oil emulsifield under the test conditions was about 80,2%10 om>/
100 Bg protein., The amount of oil retained in the emulsion almost in all cases did not
*%ceed 20% of the total amount of oil /Table 4/.

T&ble 4
1 Stability of krill meat emulsion
xl—
Meat content in water Stability ™ /%/
) phase emulsion /%/ oil content in emulsion 7%/
33 50
;0' 6 19 A
?2 16 15
{8 16 15
24 15 18
50 16 17
60 17 14
x/ Y4 3
S=100/ 1 =g/, wheres V, = volume of released oil phase /cm”/
m V -~ total volume oil phase /om?/

o
Viscosity of dispersion system krill meat-water was about 3 times smaller than that

Ofb
! °®f meat-water systems /Table 5/.

' Table 5
Viscosity of dispersione system of krill and beef meat D=145 Pl
Meat protein content in 9 10 13 15
__ dispersion system /%/
Viscosity of dispersions krill 6,8 13,7 15,9 24
LR et beef 26,2 41,4 50,0 62

e v
E 18cos1 tes of diepersions systems in which 20, 30, 50% of beef meat was replaced by
1
Weat were about 10, 14, 19% lower respectively /Table 6/.

Table ¢
g Viecosity of water dispersion beef-krill meat
Viecosity /Pa - s/
Shear rate Content of krill meat protein in the proteins
ol of dispersions
e 0 20 30 50
5,4 1110 1050 955 899
16,6 873 335 320 302
46,6 150 135 129 121
81 87 78 74 70
W5 50 45 43 40

Content of protein in dispersion 13%
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Pig.1. Yield limit and elasticity of the sauseges
with eddition of krill meat.
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8ions changed all attributes to worse.

The results of the experiments 1ndio¥
te that the proteins of krill meat ¥
sansage emulsions do not induce an¥y
significant changes in the viscosif?
of red meat water dispersion.

At constant water and fat to protein
ratio a partial replacement of beef ¢
pork in frankfurter sausages by i
meat in amounts up to 13% of protel?
doee not induce any changes of the
rheological and sensory properties of
the product. After replacement of 2(#
of proteins a difference in colour
and juiciness was visible but ther?
was no real difference in other a¥”
tributes such as: odour, flavour,
yield limit and elastiocity, Purthe’

increase of the amount of krill

meat content in the sausage emul~

In sausage emulsions the addition of krill meat does not affect the proteinswater-fat L4

lance because of ite esmall ability for binding water and lipids., Besides, krill meat P’O’

tein does not take any part in building of the network structures responsible for the

rheological properties of comminuted sausages.

It seems that krill meat can be a valuable inert protein substitute in the production of

sausage emulsions from red meats,
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