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INTRODUCTION =
sy The

Y Seppa. Production of mechanically deboned meat (MDM) is interesting from an economic standpoint
8y Dex-?s as a source of additional animal proteine. However, by their very nature such products are
1$hable, which makes necessary proper processing and storage at cold temperaturese

I,

0 :(;T“Ors’c‘)?-d storage of MDM, depending on the refrigeration process applied, is limited chiefly by
log asmlCI‘obial growth and oxidation of lipids, leading to changes in the physical and chemical

Well as in the sensorial properties of the product that make it unacceptable for consump-

W
c

; thi§ respect, there have been attempts to improve microbiological quality by subjecting
i Soli:‘;rlal (1) and the MDM (2) to treatment by heat, by washing the dressed carcasses with an
‘ ifup.and bac$§r§1)% :y sub‘]eitln%hthe I@M;:o speci?.li‘l.y m.od.lflez.i gtmosgheres (3)1 and iy adding bac-
Y, Di;ﬁt lostatic agents, e oxidation of lipids is inhibited by physical treatment such as

iy and modified atmospheres (3) (5) and by chemical processes based on the use of antioxi-
d Xtracts, polyphosphates, and other compounds (1) (6) (7).

y ‘lit;,aShing of MDM is a technical process with a bearing on tnese problems that acts to enhance
th n °f such products by bringing about a reduction in the initial level of microorganisms pre-—
<b0t e‘?t (reducea still further if antiseptics are added to the wash water), in the amount of
TN w;Llntll‘itlsic and bacterial in origin) present, as well as in the concentration of hemoproteinse
b 0 ‘“Corbo Shing likewise results in the bleaching and deflavouring of the MDM, which means that it
Moy 2% 3 I‘ited more readily and in greater into those products into which it is finally transformed,
i an

be emploged in other products in which the sensorial properties of MDM would otherwise
(10)«

® Use (7) (8) (9

Wb

Yy n -

Oy qucs ’chOf the most important problems encountered in washing is the loss of component substances,
"“ti al

Y21y © yield. The objective of the present experiment was to assess the effects of washing on
\lnﬁergo € the properties of the end product and relating them to the conditions of the processing
Ne,

S MATERIALS AND METHODS
Y .Q Fo 5
;._f“‘ 0°C, llwlng conventional deboning, the MDM was removed from the backbone of pigs kept for 72

: O:nu&l deboning was carried out immediately prior to mechanical deboning, which was perfor—

Scon MRS-40P deboner at a pressure of 100 atme The rise in the temperature of the meat du
Separation was T2

Ty
Hay € Mpy was then kept at 02C until use.
1Y
ey, Wagpe
“log t:zlng was performed b
o ed were 1/2 and 1/‘/’
";“Q\l. D
Ny, W, 3
Yy, ke P i_tel‘lng was effected by placing the aqueous MDM suspension in a cloth bag made of a coarse
Ofp sto;c and then centrifuging in a centrifugal dewaterer until the continuous flow of liquid
Ped.,

mixing the MDM with iced water and stirring occasionallye. The MDM/
and the washing times were O and 15 minutese

) by Ay
*‘:;?’5 2; tQtzlyS_es were performed on both the initial MDM and on the washed lots to determine the mois—
Ho sleium Mtrogen, and ash contents (11), total pigment content (12), phosphorous content (13),

D%tr' magnesium, iron, zinc, sodium, potassium, manganese, and copper contents, by atomic ab-
3 Otometry using a Beckman model 1248 spectrophotometer.

.“‘ib

A, I“att

X :02?118’ i acid composition was analyzed by extracting the lipids, methylated according to UNE

y ;f‘ N Qmm Sing the method of Bling and Dyer (14). Gas-liquid chromatography was carried out on a
3, S0

STkin-Fimer F-30 column filled with 10% ethyleneglycoladipate (EGA) solution. The tempe—
ml/min.ln the injector, 2009C in the detector, and 170°C in the column, with a nitrogen flow
Wn
Ay T

L\ e
g e Soluble protein was extracted following Ironside and Love (24),. and the nitrogen content
Per Kjeldahl.

Sr
80,0 st Tetention capacity was measured in accordance with Dhillon and Maurer (17), but the MDM
ksq dr?ndlng at 12C instead of at 42C. The results are expressed in terms of ml of liquid re-—
3

W
\’i&q‘%ed :it

V:\ﬁght 2 Oss was measured according to Bito (18).

ll‘;ﬁ h I N

't}?il :n‘%e §1°n capacity (EC) was determined using the procedure of Webb et ale (15), modified =
toa & 1 of 1
thng 5%

osta ClNa solution. An aliquot of 10 ml was mixed with 40 ml of water and 10 ml of
Que Srizer blender, with electrodes. Emulsion stability (ES) was analyzed in accordance

Of Kijowski and Niewiaroswiocz (16), the emulsion comprising 85 ml of water and 20 ml

C:43
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of olive oil added to a suspension of 20 ml of MDM in a 5% ClNa solution, with 175 ml of oi
homogenizatione Iy
i

0
The effect of washing on the presence of microorganisms was determined by a viable ge;rintuflf
(vGc) (19), while the effect of washing on oxidative rancidity was determined using the o—thiobaT™ g
acid (TBA)index (20). In addition, sensorial analysis of quality was conducted by a panel of tas i
posed of six partially trained members. For the sensorial analysis hamburgers were made from & mi¥ 80%"
of minced pork and 30% MDM. After grilling, taste, texture, and overall acceptability were rated 1sof'ﬂ‘
dance with the following oriteria. Texture: 5-hard, 4-somewhat hard, 3-normal, 2-soft, and q-=very

Taste and overall acceptabilitys 5-very good, 4-good, 3—fair, 2-borderline, and 1-poc¥.

RESULTS AND DISCUSSION ;
: ]

The yield of MDM after washing together with the results of the analyses of the mo:LSw? :
tal nitrogen, fat, and ash contents, as well as the loss of dry matter by substance are pl‘esenteime. 4
Table I. MDM loss during washing increases with the MDM/water ratio and decreases with washing B st
regard to the I-IDM/water ratio, these results may be due to the higher solubilization of certall o 100
(ash and total nitrogen) and to fat lossj in relation to the washing time, the results may be 4 Ok
tein insolubilization during the washing process, as shown in Table V. Washing removes a large Pshgd “ r
the protein fraction, which is replaced by water, giving rise to a higher moisture content in WSl
than in its unwashed counterpart. Washing of MDM results in losses of some 504 in total nitroge”
of from 44 to 72 in the ash content. Fat loss is much lower.

The mineral content of the MDM is given in Table II. From this table it can Dbe seel! tippfgw
the minerals are present in normal amounts for this type of meat, except for Ca and P, which 8T
bly lower than the values given in the literature (10) (23). o
S5 gp
hing results in a substantial loss of minerals, though there would seem %0 bf nﬁ Fe’,:ef"
Ca, Cu, and Mn. While the MDM/water ratio does not seem to affect the amount of P, for Na, By ); Z;n 1‘3;;.5
Zn losses fluctuated between 29.1% (for Zn) and 60% (for K). Washing time had hardly any effec? . jrot

and it was found y
mineral losses during washing were mainly dependent on the MDM/water ratio, making allowance

that in some cases the 1/5 (15') lot gave higher values than the 1/5(0%) 1“’:0; i
L

rences cauced by changes in the moisture content of the MDM. oM
+
b

- : . : I ’ - obsel‘"ed 1he

Roth heme and nonheme iron are present in MDM (Table III). Heme iron loss was s 006

EE 3 ; : A = ractors " pis

f both the amount of water and washing time, and thus the effects of these facto t lg,ﬁ

was a result of action on nonheme irone Consequently, under the condi
ng caused by the decrease in the heme pigment content would not appeasTr

Table . TI, Mineral content (mg/100 &) //

Hions Of,pnj
o be 477

ot of

periment, b
on either th

unt of water or the washing time.
t

2 ¢
T - |
Lot e (1
lineral ) ,/
Unwashed 1/2(0') -~
= s & 43¢’
con= Ta 90,00 29.90 )
5646 2 57 g7 5Q AA Y/ |
g 3 Die 27«44 . g |
! 190,30 1e1
M loss (,-) - il 2 19.82 . ’
oy o e Ca De T21C
7 A o =~
L) ) 13 [ e 4 o=l 55
/ o
S g 17 10.5
e2) lOSs
( P e = - Az -
()) % - 19. 52.07 6 15 17.30 2649
Fat+ ) o lral) = 27 B ™
Fat () 2742 23.51 33.3 29433 Fe 3.46 2,34
2t loss ()% - 5 7 3 i[5
loss ( 6434 el n 3e11 2.16
ishes () 95 35 3
es S l) o e 36 ¢33 Cu 19 )e1T
Nt Y f ey , = o
Ash loss (.)% - 44,21 e T 69.47 Im{pg/s) 0,20 1620
% The percent loss was calcul~*ted on the basis of the post-wash yield and the initial and
tion of the DI ‘ ’ o

\l
¢ (Tebl® Irln’ o
The result obtained from the analyses of the fatty acid content of the MDI“+ o -iff9‘t ¢
gimilar to the data reported by Ockerman et al. (10). The fluctuations registered for - nd th2

washing techniques suggest that fat loss in the 1/5(0') and 1/5(15') lots is negligibl®e fzon,

P o
quently the product undergoes no significant change with respect to its initial comp©os~ o
1ub? 0¥
£ 1i8*"of

The slight rises in the pH level (Table V) on washing are due to the 10SS °
acid substances that would offset the decrease in the pH level to be expected on the p_al‘ thi®
tion dul)'ing washing of the marrow extract, which is responsible for the high pH level 1P
meat (1)
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“dna) Sis of fatty acids from MDM lipids Table V, Properties of MIM

g | Lot Lot
) \ Analysis
|l S~ Unvashed 1/2(0') 1/5(0') 1/5(15') Unwashed 1/2(0') 1/5(0') 1/5(15!
; ( iz 1.18 1.28 1.28 pH 6,58 6461 6.87 6.78
” 215 20,91 22,68 22,37 Protein solu
oy bility (%) 6708 - 62.16 62.83 54 .88
s 3.33 3.18 3.28 3.45
| WRC 2.45 1835 1041 13.42
7 [ 0.46 0.40 0.40 0.42
0 Cooked drip
i 0.39 0.30 0.25 0.25 loss () 19.69 37.46 30,73 31.68
r ?.5” 11.15 12.00  11.88 11,37 EC 44.15 40,15  41.49 38.85
} Ty 48,80 49,40 48,30 48,37 TBA Ol 0.063 0,085 0, 081
by 9.60 9.61  9.05 9.68 vGe 2,38.107 1.09.107 8.42.10° 8.99.10
N kS 0.35 0,40 0,37 0,29 | _ i
’ ) WRC - Water retention capacity
1.48 1le53 1.50 153
s : EC - Emulsion capacity (ml of oil/g of MDM)
" 0.47 0. 67 0.56 0.56
N ~ VGC = Viable germ count
) 0.34 0,37 0.30 0.37

R

A
£
183
by acig

€Xpressed as percent of total fatty

oy l‘ével Tnitig) protein solubility in the MDM was 67.08% (Table V), which is low compared to the

|
.jﬁhgf the Mg pork, This indicates that the processing to which the raw material was subjected when pro-
N M (high pressures, increased temperature, etc.) results in the denaturation of proteins.

fjfzhln rga.shl?@ leads to a loss in soluble protein, washed out by the water, the soluble protein/total
t“-‘uifn(’ughlo is not dependent on the amount of water used, perhaps because a ratio of 1/2 is in itself
= o O dissolve and remove the soluble portion. On the other hand, the length of time the MDM

°Ntact with the wash water does seem to affect soluble protein loss, which atteined 54.88%.

) forﬁle reduction in the water retention capacity (WRC) and the increase in cooked drip loss
b o DrOte.’(’We&_i similar trends, due to the combined action of several different factorse The loss of
{0 Qnten 10s in the wash water, which occurs readily at higher pH levels (21), the increased moise
0 }’1 and protein insolubilization all favour a decrease in the WRC and an increase in cooked
‘.‘:‘C’ t;@ pa_baflr?as a rise in the pH level tends to produce the opposite effect. Differences observed
N diffe‘etel’s in function of the MDM/water ratio at a washing time of O minutes are due prima-
0],y -“eNCes in the moisture content and in the total nitrogen x 6.26 (Table I), in addition to
fhe Sopos Wate action; at the same time, no protein insolubilization was observed. The greater the -
J centrat? Used in washing, the greater the losses (total nitrogen x 6.25, fet, ashes), although
w8 Stung Olon of protein was higher in lot 1/5(0') (Table I) due to the MDM yield on washing and
‘%%Ql‘ip 1°°ntem;. With regard to the effect of washing time, a decrease in WRC and an increase in
Sirteﬂtss occurred in response to the loss of soluble substances, the moisture content, and, to
by, » the decrease in protein solubility (Table IV).
Y, 30
e, fo1y wfshing of the MDM reduces emulsion capacitye The results obtained (Table IV) indicate that
W4 the o & trend similar to that for protein solubility loss, in that variation in the EC in res-
o water ratio is low, whereas it becomes more pronounced as washing time is increased.
iy, 08 Q\e&al\ Some of the changes undergone by the MDM during washing have a marked effect on the EC.
Qhagntinué there are changes in the pH level (16) (22), a reduction in the protein fraction making
nQEg inu? Phase of the emulsion, and alterations in the electrostatic balance (22), together
the fat contente

Th,
: Ogq ?;‘?s’qlts obtained for emulsion stability (ES) were not significant and for this reason
i Cluded.
0 "“Qq
Sy o Wi
&hqiifl_the :ﬁ Tespect to changes in the TBA index (Table V), washing removes part of the compounds
: 1ty b tooxidation of lipids, thus offering the possibility of reducing sensorial detection
A Owering the concentration of the substances that cause ite

Waghs
Sy wate°hln€ of MDM enhances microbiological quality, which improves in direct proportion to the
Uy o Used and becomes even more pronounced as washing time is increased (Table V), since mi-
1y Washed away.

gy Toeg "‘ag;: the results of the sensorial analysis by the panel of tasters (Table VI), it can be

Iﬂted € considerably affects the sensorial properties of MDM. With regard to taste, all the
&Verage to good; washing lowers the MDM rating for this property, basically as a result
Soluble substances. As for the remainig two properties tested, washing does not affect
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Table III, Iron content of MIM (mg/100 g) Table VI. Sensorial analysis oﬁf
overall \
Tob Taste Texture tability/ i
Unwashed 1/2(0') 1/5(0t) 1/5(15') ——T 6
Unwashed 3.87 2 0.76 2.75 £ 0.50 4.12-°
Total iron 3.46 2.34 1.37 1.54 04T |
Total iron 1/2(ot) 3,002 0.81 2.50 ¥ 0,50 3.3T ="
loss (%) - 32.36 60,40 55449 1 01
Heme iron 1.50 0.69 0.73 Qe i1 1/5(0") 3.12 % 0.62 2.87 % 0.25 3.3T - "
Nonheme iron 1.96 1465 0,64 0.83 i ‘3'57
Heme iron 1/5(15') 3.16 * 0.75 2.62 £ 0.47 3.50 -
loss (%) = 54 .00 51.33 52466
w65

b
the perception of the texture, but it does affect the overall acceptability, which is lowered y

hinge. i¢

7t
. rop? o
Tn view of the results obtained, washing leads to a diminishing of the sensorial § sob1
of the product, so that taste, for example, is rated negatively as a result of deflavourings
the other hand, offers certain technical advantages. ,053
108"

In conclusion, washing of MDM affords certain advantages, such as enhanced microb;;)ti"”uci
quality, deflavouring, bleaching, and the elimination of fats and of other causes of the al‘“’je ot
fats, inasmuch as losses in the composition and in the physical and chemical rroperties of

can be compensated fore
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