- - ”"‘".’ SRR

fa i RECOVERY OF — e . = " . . "
0 PROTEIN FROM MECHANICALLY SEPARATED CHICKEN RESIDUE USING DIFFERENT METHODS OF
i ) EXTRACTION

e g0 MTE.L, GALVAO and N.J.

om ¥ Meat Technoloqgsy

gy Centre - ITAL, 9, Campinas, Sao Paulo, Brazil
(dm/d‘
i L, " ; o L - 3
3Pm 1 par chicken residue from skinless chicken backs was subjected to:
o ) A " : g :
the d precipitation; b) salt extraction using 6%

M of

| dgﬂﬂ‘:

'mg@ z?nten+ 1n the range of 8,9 - 11,7%. The alkali extract had moisture and protein contents in
4 by? s Yange of 88,1 - 92,9% and 5,1 - 11,1% respectively. Fat content was around 1,5%. The
0”” dXtraCt Produced using saline solution contained protein and fat contents in the range of
@Wﬂ o 6,3% and 1,9 - 4,8% ively. As in the alkali extract the moisture content showed
Me“5 ?@at Variability be ls vas 1in the range of 88,1 - 91,9%. The enzimatic
Wrg’aXtraCtloﬂ produced a slurry ith a and protein contents in the range of 92,3 - 93,8%
nt ¥ R4 = 4% respectively. The fat was around 0,8%. The results showed no differences
ﬂew ctraction on the protein content, and fat content was reduced to
meth

rence |

ot Int
rhile * Toduction: The

it e production and utilization of protein extracts from by-products are not new.
mg” the 1960's a lot of work was done to produce a good fish protein concentrate (MEINKE et
vers? 8l, 1972) .
wﬂm usw iDVeStiqat@rs have been studying the viability of protein extraction from by-products
seel? Slng different methology as the enzimatic (Webster et al. 1974) and alkali extraction (YOUNG,
iré Iw75) The main objective in recovering the protein from by-products is the production of
wd“ “Otei“ Concentrates of quality for human consumption.

th the ad

8 i vances in mechanical deboning, the meat that remains in the bone can be recovered
Hgmv hlan €Conomical way. Detailed information about different equipments, processes, raw-materials
_\'“”"" ed Ylelds can be obtained in the works of NEWMAN (1981), FIELD (1988) and BERAQUET (1989).
&Wﬂy, ChaniCal separation produces considerable amounts of bone residues with meat attached that

Ara -

destineg to animal food.
“One

S1 : ’ ‘ m . X k 2 ; i : . s
6 deflnq that the mechanical separation yield in industrial conditions is in the range of

4 763 (SCHULER, 1985) the percentage of bone residue is in the range of 25 - 35%. As Brazil
ch” . Production potential of more than 200.000 ton of mechanically separated chicken meat,
i Tesidue volume is in the range of 50.000 to 70.000 ton per year.

4 m:2%0“§ residue contains considerable amounts of protein, around 18 - 20% (LAWRENCE et al.
me‘ 2 ¢ YOUNG et al. 1986). Its protein content is higher than the protein content of the
%z:iZicélly separated chicken meat that is around 13% (BERAQUET, 1990).
bOne - %nvestigators have been studying the possibility of recovering the protein from the

ity residue using different methods of extraction. KIJOWSKI & NIEWIAROWICZ (1985) evaluated
e ii Saline method to extract the protein. Sales et al. (1991) investigated the effect of using

1 nzymes to recover the protein from the residue. LAWRENCE et al., (1982) reported
Y
>y

at
Mbt although most of its protein is collagen, more than 18% are sacoplasmatic and myo fibrillar
e
CEﬂ*Thi *NS and can be alkali extractable.
S

on . Ork aimed to determine, on a laboratory scale, the influence of alkali and salt extraction
he

13pP
Mat

ri g ! . .
deb 1al ang Methods: Five trials were conducted using bone residues resulting from mechanical

Tecovery of protein from mechanically separated chicken residue.

Onj
Subj Mg of chicken skinless backs using a POSS deboning machine. The bone residue was
e
'fgl Cted to. a) alkali extraction at pH 10,5 and room temperature (20°c) for 30 minutes

0
wed by centrifugation at 3.000 rpm for 15 minutes. The precipitate was separated and
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m
acid (HC1l 4N) was added to bring the sobrenadant to pH 5,0 that was centrifuged at 3.000 ¥P°| Ta

for 15 minutes; b) salt extraction using cold 6% NaCl solution at room temperature for 30‘

minutes followed by centrifugation at 3.000 rpm for 15 minutes and c) enzimatic extractwn

using the enzyme alcalase, temperature of 50°C and pH 8,0. The enzime:substrate ratio wa Eﬁ

2,0g:100,0g protein and the digestion time was 3 hours. The degree of hydrolysis was COntrOlled
por

using the pH-stat technique as decribed by ADLER NISSEN (1977). For all extractions the

residue was mixed with tap water or solution using 1:1,25 ratio.

gne ®
Proximate Analysis: Proximate analysis (moisture, protein, fat and ash) was performed oD

re
protein slurries collected after the extraction and on the bone residues to assess the ded B

E fof

of the sample variability. Moisture content was determined by during 10g sample at 105 ¢ S
24 hours as decribed by HORWITZ (1980). Fat content was assayed by the Soxhlet technlqueusl‘nq Te
as a solvent petroleum ether as described by HORWITZ (1980). The total nitrogen was deteﬂmﬂe 3
using the macrokjedahl method as decribed by the Torry Research Station (1973} - for ProteJ
determination. The ash content was determined by drying 2 - 3g sample at 550°C until COnstant
weight was achieved. All determinations were conducted in triplicate. The mean values wwﬁ‘

analysed using the Tukey test.

Results and Discussion: The proximate composition of the bone residue used in all trials

presented in Table 1. The moisture content was in the range of 58,1 - 63,08%. Higher COntenwé
in the range of 60,4 - 63,0% were observed in trials 1, 2 and 5 but differences were <
statistically significant. The fat content, in the range of 8,9 - 11,7%, was statlstlcalq‘
different only between trials 1 and 3. Protein content was around 15 - 17,1%, except Y

trial 5, which was around 19,7%, statistically higher from the others. Ash content in trial

of 12,9% was statistically different from the others, except from trial 4. Higher content®

11,6 and 12,9% were obtained in trials 1 and 4 respectively. In the other trials, the aé
content was around 9,8 - 10,6%. The values found in this study were similar to those feporwc
by McCURDY et al. (1986) who found moisture, fat and protein contents of 58,0; 11,7 and 1&

respectively. LAWRENCE & JELEN (1983) obtained fat content in the range of 16 - 20%. The%

t¥
differences between authors are related with differences between type of cut, meat:boné 5 )
in the raw material and pressure used in the deboning machine.

The proximate composition of the alkaline extract is presented in Table 2.

. 2 i veD"
Moisture content and fat content were in the range of 88,1 - 92,9% and 1,0 - 2,0% respect? 18

Protein content showed the greatest variability. Contents around 5,1% were obtained in trlal
i
1 and 5. In trials 2 and 4, the protein content was in the range of 6,3 - 7,0%, but in tr.

: f tet
3 it increased to 11,1%. LAWRENCE et al. (1982) obtained extracts with a moisture and pre

contents in the range of 80 - 88% and 1 - 10% respectively. ,n‘
: A . : 11
Table 3 shows the proximate composition of the saline extract. As observed with the alkao
; : 9"
extract, the moisture content was in a range of 88,1 - 91,9%. Higher contents, of around
rial®

and 91,9%, were observed in trials 4 and 1 respectively. Protein content was high in t i

and 4, with a content of 6,3 and 5,8% respectively. In the other trials it was situated o
: 30
the range of 4,1 - 4,8%. KIJOWSKI & NIEWIAROWITZ (1984) using the same method of extrac ot

obtained protein extracts with higher moisture content of 92,7%, but lower protein and

content of 2,5% and 0,4% respectively.

. I“ '
: ; 10
Table 4 shows the degree of hydrolysis (DH) as a function of time in the enzimatic extrac G‘

The degree of hydrolysis in trials 3 and 4 was higher than in the other trials, around 13
in trial 4 and 14,0%, in trial 3. In the other trials the DH was in the range of 10, 8 - Lis

3 ! d
Sales et al. (1991), using the same enzyme, obtained, after 3 hours of extraction, DH arour

5
In all trials, the reaction came to a halt after around 120 minutes. The proximate analy
of the enzimatic extract is presented in Table 5. The moisture content was in the rang®
92,3 - 93,8%. Fat content, obtained in trials and 2, was statistically higher than §

obtained in the other trials. In trials 1 and 2, the fat content was around 1,6 and
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rp" Table 1 g
30 - Proximate composition of the bone Table 2. Proximate composition of the
) FeSidue from skinless chicken backs alkaline extract in the different
¢100 in the different trials. trials.
a3’ : : - - :
wi Tria) MOl?ture Fat Protein Ash Tria] Moisture Fat Protein Ash
ol1e0 : (2) RRCTH £ ¥ (2) (2) (%) (3) (3) (%)
. ] ™ = = =
hone 60,630 8,9° 15,85 127a° 1 92,92 1,40° o b 0,6%
2 S b 1 2
: b3, e" T o T T 9,9° 2 kel 4R ¥ 6% g e®
. 59,1° % P 161" 10,3° 3 8g,1° 1,60 154 0,42
b ab b - :
ghe ® : 58,1°¢ ¥ M B T T L, 116" 4 89,69 2;2% 6,3 " 10,6%
geet| = 60,43P g P | e 10,6 5 92,1 1,8 5,1° 0,9%
[0)4 ﬁ =
£ 60,2 10457 16,9 151 M 90,7 1,5 6,9 0,6
1519 | M
EanS wi : =
mﬂ& lette lthine columns followed by the some
: T don't differ significantly (P<0,05)
teil
gant Table 3. Proximate composition of the saline
wﬂﬂ' extract in the different trials
Prial Moisture Fat Protein Ash
3 (%) (%) (%) (%)
5 1 91,92 .37 4,8° 0,4°
A6 2 89,9° 2,95 6,3% ;2"
a0t 3 88, 1° 4,82 4,1° 5, 2™
211 4 90,72 yigM 5,82 4,32
¥ s  89,0% Yib 4,1° i.82
b M 89,9 2,9 5,0 2,9
s of
as!
rted
8,2
hes? Table 4. Degree of hydrolysis (DH) as a
A function of time.
at?
Degree of hydrolysis (%)
: T;me Trial
velf (min)
jalf 1 2 3 4 5
ri?® 0 0 0 0 0 0
k!
te* 30 5,3 6,1 7,8 5,5 6,2
60 7,4 8,7 10,4 9,7 7,9
lif' 90 8,6 YR SR LAY 9,6
901 120 10,0 10,4 1353 1253 10,2
1a% 150 10,2 10,8 14,0 1355 1058
”
: 180 T BARECTNN T 14,0, 519,510,
)
10 200 013, A% h0CR 18,0 13085 1078
fa!
Table 5. Proximate composition of the
b enzimatic extract in the different
UO:. trials.
3,9 : ;
3%+ Tefal Moisture Fat Protein Ash
0 (2) (2) (2) (2)
4 2 ea RGN Ly @ 0,82
537 -
il 2 93,82 0,8> 5,50 0,82
0’ P
i 3 92,1% 0,3° 6,42 0,92
g }
i £ s 053° -0 8,4° 0,82
0 5 93, 7% 0,2 O 0,82
M 93,0 0,6 5,5 0,8
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fat:

than the

in the other trials. In trials 2, 4 and

that were in the range of 5,2

SALES et al. (1991) obtained extracts with 7,9% of

was around 0,8 -

In this study, the highest content was 1,6%.

r

on prOte 10

Conclusions: The results showed no differences between the techniques of extraction

. 3 : Rt - as!
very. Fat content was reduced to low levels in all extracts. Higher levels of fat and

e obtained using saline extraction.
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