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SUMMARY

d
e
As a spin off of an OECD workshop on pork quality held in Helsinki in 1992, a group of scientists with maIn)Yy
experience in the field of meat quality assessment convened in February 1993 under the auspices of the OEC gl"”
project "Management of biological resources" to discuss three specific areas: drip loss in fresh meats on Bﬁonﬂuy
in fresh meats, and water (and fat) holding capacity in comminuted meats, in order to develop 1?
accepted reference methods.

INTRODUCTION

Despite many efforts over the years, there is still little consensus regarding methods of measuring quality OZd 10 Ev‘
meat products. Published literature on methods is legion but only one to our knowledge has attemP twdlsﬂﬁoﬂ,
procedures that have been agreed upon internationally, and then only for beef (Boccard et al., 1981). Sta® ity ooﬂﬂo
of methods is essential, if research carried out by different groups is to be directly comparable and future q he
programmes built on a common methodology base. At the OECD workshop held in Helsinki 1992, under a1 e xﬂ“ﬁ
project "Management of Biological Resources”, Karl Honikel again suggested that some agreement sho worKS“OP’
regarding methods of measuring water holding capacity in meat and meat products. As a spin off from thiS (R

a group of eight scientists with many years of research experience, convened at the German Federal M¢? 0
Centre in Kulmbach to discuss the drafting of recommended methods for determining water holding capa® reczl"od
A first draft was presented at the 39th ICOMST (Calgary 1993). In the meanwhile few comments have beeﬂunity' g
Therefore it is assumed that there is widespread consent to the methods within the meat researcher ' cO

methods will be presented in their final version in a written form and shown at the meeting in flow charts: . metbodj
There is a multitude of methods for measuring WHC of meat and meat products. We have chosen to divide

after type of meat product and after the process the meat is subjected to:

I. drip loss in raw, whole meat

II. water loss in cooked, whole meat

III. water loss in heated, comminuted meat products. W
The discussion was restricted to red meats only. Indirect methods, although these are often used in practical cﬂw
with large numbers of animals were not included. It is the intention, that future groups, not nec::ssaril}/,wl Rﬁf%
participants, will convene to discuss reference methods for other important meat quality characteristi® P
methods for tendemess measurements are presented elsewhere at this congress. For each of the three are
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Ove, Tecommended methods are described with their principle, including sample preparation and methodology.
Bised pitfalls were also mentioned. It is our hope that the methods listed in the following will form the basis for

d 2
standardls&td methodology for future research work.

L
DRip LOSS IN RAW WHOLE MEAT

Ap "inciple
o ?lechamsm of drip formation in raw, whole meat has been reviewed by Offer and Knight (1988). Losses of water
8ihate from volume changes of myofibrils caused by rigor, where myofibrils shrink owing to pH fall and the
it of myosin heads to actin filaments and the fluid thus expelled accumulates between fibre bundles. When a
.~ 18 cut, this fluid will drain from the surface under gravity if the viscosity of the water is low enough and the
forces do not retain it.
T .
s::;;ﬁ"[l]eans that the methods chosen for measuring drip loss must conserve the integrity of muscle before the initial
fbreg 8 takes place and that no external force other than gravity is applied, when measuring drip. Oriematiog of the
gt - oSPECt to cut is also important. Surface evaporation has to be prevented and the method of supporting the
Plece should minimize the state of tension (suspended from above) and/or compression (supported from below).

Bg,..
Wi% Of sufficient accuracy (+ 0.05 g), appropriate closeable containers with net bottoms or sealable plastic bags
gt Casings and a room (cabinet or refrigerator) with controlable and rather constant temperature.

Ct
Me:trocedure

i8¢, Samples are cut from the carcass and immediately weighed. The samples are then placed in the container, which
e aga; aﬂcr.ﬁlling. After the required storage time at the temperature under investigation (usually 24 hours), samples
ey ™ Weighed. The same samples can be used for further drip loss measurements e.g. after 2, 7 days etc., but in
beu&dcase the initial weight is used as reference point. A weight of 80 g is recommended but other sample sizes may

. 100. Meat samples can either be commercial cuts for practical experiments or standardised pieces for more basic
Tegy Or commercial cuts a sufficient description of location in the carcass and cut should be given. For standardised
o,i%flfnples the following should be noted: type of muscle, where on the musclp thg §arpple is taken,. muscle fibre
Weighinon’ SUl'fa_ce area/weight-ratio, time post-mortem and ultimate pH. To avoid/minimize loss of c.inp before first
Contye) isg Sampling must be immediate, minimum previous manipulation must be employed and strict temperature
g SMClnw%Sary. Condensation/evaporation losses during storage is minimized by appropriate closing of containers
temperature control during storage.

At I;geasu"ement and Evaluation

0, Wo samples of nei ghbouring positions and similar weight and shape should be used. Triplicatgs are

- - At the end of experiments samples should be taken off the containers, mopped dry gently and weighed
Ately. Calculation should be related to initial weight.

W
ATER LOSSES IN WHOLE, COOKED MEAT
Ap.
l.)""ciples

Qhangge:emng the different meat proteins denature, though at varying temperatures (37 - 75°C). This causes structural

ﬁggregaﬁ Such as the destruction of cell membranes, transversal and longitudinal shrinkage of meat fibres, the
give - Ofsarcoplmc proteins and the shrinkage of the connective tissue. All these events and especially Fhe last
Cturen}?e o cooking losses in meat, when heat is applied. Good reviews on the effect of heat on muscle proteins and

1 aVe been given by Hamm (1977) and Offer (1984).

np

Boulg b

1
_ S for heat Joss measurements cannot be used for drip determination first. The appropriate number of samples
lscomromnmed Separately under the same condition. As the meat structure and the extent of shrinkage during cooking
8 Water loss all the precautions taken with regard to the geometry of the specimen for the drip loss of raw
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meat is as valid for the cooked meat. Heating conditions must also be strictly defined and controlled, %

transfer, heating rate within the sample and the end point temperature at the centre.

B. Equipment a vl
A balance of accuracy + 0.05 g, a water bath allowing the introduction of a sufficient number of samples: rdinf
packaging machine and thin walled polyethylene bags and sufficient thermocouples to allow for temper At

in the core of at least one sample.

C. Procedure . i gl
Samples should be freshly cut for the initial weight (see drip loss). Individual samples are placed 1n Shouldb"
polyethylene bags in the water bath with the open bag end extending over the water surface. Sample Wel esaﬂd
such that bags have close adhesion to the sample surface. Thermocouples are placed in the core of meat ) i 0%
rates of temperature increase are registered or, in the event of a limitation in the number of thermocOUP™ s
sample per group of similar surface/weight ratios. Treatments are stopped after reaching the specified cor® e from the
of 55°C (rare): 65°C (medium), 80°C (well done) and 95°C (thoroughly cooked). Samples are remoV
waterbath and cooled for 30 minutes in running tap water at about 15°C.

D. Measurement and calculation ] weigl{tor
The meat is taken from the bag, mopped dry and weighed. The heating loss is expressed as g loss/8 mlt; ampleslﬁ‘
as percent heating loss (based either on the original weight or on the original water content of the sample)-
and numbers of neighbouring samples and weights are recommended as described for drip loss.

III. WATER LOSSES IN HEATED COMMINUTED MEAT PRODUCTS

A. Principles s lf;
For the water holding of highly comminuted and heated meat products the swelling of myofibrils P stems Wh‘dxl
importance, where instead the ability of the meat proteins to form different types of gels and colloid.a‘l sy 4 collo f
stabilize finely distributed fat particles are the crucial factors (Hermansson, 1986). The gel forming ability “;ea; so
dispersions of comminuted meat systems increase water and fat holding compared to that of cooked ‘f’ho}e ould pel f
an external force, like centrifugal force, has to be applied in the method. The centrifugal force applled, ure’
enough to press out some measurable water but low enough not to destroy the internal gel and collot aratedﬁ'o’11
the system. The methodology must be so constructed that the expelled water and fat should be fluid and scp

the gel so that reabsorption into the gel system is avoided.

B. Equipment Jies coxlsisuﬂg
A centrifuge (up to speeds of 1000 xg) a waterbath, a balance (+0.05 g accuracy), Mgl_aw,a}ic%oo SKr. ¥
of a top, a middle and a bottom section each. (Is obtainable from the Swedish Meat Research Institute fof
plexiglass assembly), and a syringe for filling the meat batter into the top plexiglass tube.

C. Procedure
Figure 1 shows a diagram with phases of the procedure 1 - 7. This procedure was first worked out by Hem;voiding o
Luciano (1982) for blood plasma gels. About 10 g of comminuted meat batter system is gently stuffed pas 8.,
bubbles, in an upper plexiglass tube (1) and sealed with a top and a bottom rubber. The top ru,bberw the
throughout to balance internal pressure. The tube and contents are heated in a waterbath accordin Somucb 98
temperature-history under study and suitable for the product (2). After heat treatment the tube is cooled After oook;;s
stop gel formation but the fat and water phase should still remain fluid i.e., temperature 40 - 45°C @) s secﬁon

0
and cooling, the bottom rubber is removed and the test tube is attached to a middle section (4 and 5)- The ng[]ﬂ
afilter in the bottom allowing drainage of the released juice to the bottom section after turning upside dowﬁe pof d
assembly is kept at a temperature of about 40°C and is then centrifuged at 550xg for 15 minutes ( ant 0
sections with the released juice are allowed to cool to solidify any fat that has been expelled. The amo
aqueous phase is weighed (7).




D,

W Melasurement and Calculation

or oq thoss S be calculated as the percentage weight of water-juice released based on the original weight of the batter
€ Original content of water in the batter.

GENERy Y, REMARKS

mﬁc‘;’gﬂlg out measurements of water holding capacity, it is essential that factors that can affect the values obtained
Slaughter as far as possible, eg., animal material, meat quality parameters such as ultimate pH, etc. Factors in the
ts chll’lmcess that can z.xﬁ'ect weight loss previous to the initial weighing must be noted, the chilling process (which
Final]y & ling 1F>sses) being particularly important.
for the’ O meaningful interpretation of results the variability in quality, including drip losses, should be characterised
Muscle sections used.
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