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Xports of Australian cartoned
Oneless meat for manufacturing
Mally include specifications for
Mical lean meat content (CL). The
3 gy MUty L is currently done by removal,
) M fraey nd analysis of samples of meat from

' ON of the cartons (approximately 1 in
Oce :
‘ﬂtedsui\rle IS far from ideal because it is
oY not € and the results of the tests are
Ungg Sea) g available before the cartons have

, Somznaimiesd and consigned to freezers.

sDecif-packersass‘oci ated with estimation of CL lead
(0, ion feo deliberately pack leaner than the
for A S5 fat) aQUlres in order to reduce the risk of
”‘Onitc(m“"uoulms by importers. There is a need

S On-line, non-invasive method for
Meat content.

1970
o 7(?8 Scientists at the CSIRO Meat
Bnygp aPicly 10Ty evaluated an instrument
ded an estimate of the lean meat
Cartons of beef (Husband et al.,
Al lack po It to have insufficient accuracy
QQuiD lon, .- 'ability.  Subsequent to this
. Manufacturing rights to this
o iigaion (o, 36Quired by the DICKEY-john
ho Aliong ' -u"M, lllinois) and extensive design
» for pierle Made. Recent publications
N agreen%eets and human infants, there is
by pon o taine Cetween estimates of body
be Ag aditic>na| ed with the modified equipment
oo deeCOnd Qe Methods (Fiorotto et al., 1987a,
o Eng Velopeg ?efatmn instrument has recently
Moog® evajq, OF human use. In addition to
1§t'fnateh°” of oS for estimations of the body
%) g e uman adults it has been used to
The b dpj Sition of live pigs (Keim et al.,

i eSent gy, Sses (Forrest et al., 1988).

Migg) e%ipn’{ INvestigated the ability of the
lean = nt to reliably estimate the
tent of cartons of boneless beef.
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bry g‘t'fh had% Nett weight) of (cow) forequarter
Ring,y ?e" Packed to a nominal 85% CL,
fOm the normal output of a

(oF-

223

commercial boning room. They were placed in an
insulated container and, within one hour, brought to
the laboratory for instrumental and chemical
analysis.

Instrument measurements were made with a Model
Dj ME-M60 Boneless Meat Analyzer (DICKEY-john
Corporation, Auburn, lllinois). This instrument
generates a uniform electromagnetic field within a
solenoid coil which is driven by a high frequency
(5 MHz) oscillating current. When conductive
materials such as meat are moved through the field
there is a measurable dissipation of power.

The instrument was calibrated with the test coil
provided, cartons of meat were passed three times
through the coil as they were received from the
packing room (large piece size), three times after
size reduction of large individual pieces to a
maximum of approx. 3 kg (intermediate piece size)
and three times after further reduction to a
maximum piece size of approx. 300 g (small piece
size). The motorised conveyor through the
instrument travelled at 0.24 m/s. The cartons,
which had dimensions of 530 mm x 350 mm Xx
160 mm were placed in a rigid restraint during the
repeated operations to avoid deformation and the
flaps were glued closed before each series of
measurements so that the dimensions varied as
little as possible. Temperatures of the cartoned
meat were measured.

The cartons of meat were transferred to a cold room
at-2°C. Once the meat had cooledto -1°/0°C, it was
ground twice through a plate with 10 mm diameter
holes and thoroughly mixed. Three samples, each
at 400 g, were accumulated by removing 8 to 10
plugs of ground material with a coring tube
(diameter 35 mm). This was done with the meat
from each carton. The samples were then
analysed for water content (oven dried 16 hr,
103°C) and fat (exhaustive extraction with diethyl
ether). Each sample was analysed in triplicate.
Each CL was calculated as a percentage by
subtracting the percentage fat content from 100.
For each carton the electrical conductivity
measurements were corrected for temperature
(using the average temperature of the meat)
according to a formula provided by the
manufacturer of the equipment.

The relationships between the conductivity values
and the chemical variables were assessed by
regression analysis using a statistical package
(Genstat 4.04). Differences between regression
equations were tested using a procedure described
by Williams (1959).

RESULTS

The 53 cartons of beef obtained for this laboratory
evaluation were packed and labelled by the packer
as 85 per cent CL product. The mean CL value for
these cartons was 86.7% (range 76.3 to 94.1%).




Electrical conductivity measurements

The coefficients for the regression equations
betweenthe temperature-corrected measurements
of electrical conductivity obtained using the
ME-M60 equipment and water content are
presented in Table 1.

Table 1. Prediction of water content (y) from
electrical conductivity values (x). (n=53)

Size of meat . b
pieces Intercept Slope SEE r
Large 429 0.027 1.27 0.92

Intermediate 40.2 0.031 1.04 0.95
Small 42.1 0.029 1.00 0.95

ElSEE - Standard error of estimate

b . .
r- Correlation coefficient

The coefficients for the regression equations
between the temperature-corrected electrical
conductivity values and chemical lean content are
givenin Table 2. The predictions from conductivity
measurements on the meat reduced in size
(intermediate, small) were significantly better (P)
than that from the measurements on large pieces.

Table 2. Prediction of CL (y) from electrical
conductivity values (x). (n=53)

Size of meat . b
pieces Intercept Slope SEE r
Large 42.9 0.027 1.27 0.92
Intermediate 40.2 0.031 1.04 0.95
Small 42.1 0.029 1.00 0.95
DISCUSSION

The results of this study confirm the validity of the
electrical conductivity method for predicting the
water content of beef packed for manufacturing
purposes. The high correlation between the
conductivity values and water content supports
published data relating electrical conductivity
values and total body water estimates for live
humans and pigs (Van Loan and Mayclin, 1987;
Keim et al., 1988). The relatively high electrical
conductivity of hydrated lean meat and extracellular
water is related to their content of free ions. The
fact that the relationship is not impaired by
extensive slicing of the meat to small individual
pieces suggests the relationship is not dependent
upon body tissues remaining intact.

The relationship between the water content of meat
and its chemical lean content is highly correlated
(Thornton et al., 1981; Eustace and Jones, 1984).
It therefore follows that lean meat content should
be predicted from electrical conductivity values with
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il
good precision. Our study has confirmed:edﬁ‘

is so0. The data in Table 2 indicate thal
of CL is improved by reducing the size © o

pieces of meat in the cartons. This mayP®
of the better contact between adjacent 177!
surfaces where the pieces of meat aré 4"
have also established that if the meat in® (e
packaged into several plastic bag.]mg}x,
polyethylene or vacuum packagind f'(daw
instrument response is greatly reduced

shown). waf

f
The test coil provided with the equipme”‘my d
to periodically check the electrical stab! reQ”‘
instrument. On some occasion? !
recalibration was required. This instd"
have been largely caused by the irreguld

equipment during the evaluation perio® madf

Electrical conductivity measurements wereaﬂon;
triplicate on each of the 162 occasions iaﬂo‘ﬂ»
beef were tested. The coefficient of Yool
these measurements was 0.46%. B2 qf
performance, single instrument meaSl,”e i
commercial boning rooms would 9%
predictions of CL content. o

4
The values given in Tables 1, 2 for 11° gnsf;
errors of the estimates are for estimafe‘ci’s i
cartons of product. If the equipme’ ofoﬁﬂE
estimate the mean CL of larger number®
these errors are greatly reduced. FOf 'qmaie‘f(
aconsignment lot of 625 cartons (appro* oy
number of cartons in a standard shippin%
the standard error of the instrumentd ™
less than 0.1%. ¢

e
A study to evaluate the pen‘ormance_of mmef‘I
instrument in an industrial envir©
commenced.

CONCLUSIONS o

; ndbe)
Our data show that electrical % ME@
measurements obtained using the “ie 4
instrument can accurately estimafdtnaf%f

bulk-packed cartons of beef. It is hoP*" ¢ 4 ¢
evaluation will confirm its suitabillty "ed',
reliable technique that will enable 11 5%

a0 f
content of every carton of me@!‘np i
manufacturing purposes by Australi2
be determined.
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