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Nmimosﬁifi Th{é study démanstrates that vezal colav;Agezs ?%lél‘ ¥ith ;imi
%smwrten Qfal“<fed veal reflectance values reached a peak dt. ourf?a{O
reﬂeCta o The increase was substantial and rea;he< an avgragev o ;

of th Nce unitsg between day 1 and day 4 postmortem. The o})tlma‘l blOf)mll".g tflme
%1M1vmeat Prior to taking a color measurement was found to be ZUVW£?uLes.
hcmioely' good correlation existed between the reflectance of the different
hM1catnS Studied indicating that the pectoralis major muscle was a good
Teat ror of overall carcass color. Meat from milk fed veal was tht?r Fhan
e“stedof 8rain fed veal but it also got paler with Lime.. Large vaylétl?ns
Nshnrt N the population that we studied and increases in ;Uflr?f&ﬂ?? th? time
cohcludezm varied from a minimum of 7 units up to a maximum of 38 units. It was
Qarcass that grading time must be at a fixed time point in order to assess

Color accurately and use reflectance for comparative purposes.
I

of SZFODUCTION: One of the most important quality aspects of veal is the co?or
1%Vi lean, Consumers who are willing to pay more for ality veal will
ls 4 ly purchase a light colored product. The myoglobin content of veal meat
hag o oY factor determining the color of the meat. Traditi ly white v?al
Yarkey , Milk fed to provide a low iron diet. 1In recent years the canadian
the 3S been confronted with grain fed veal which is darker in color due to
%alangrent1y higher iron content of the animals diet. In order to classify
hespro o financially compensate for quality veal the canadian grading system
of Vided b

k reflectance measurement of the pectoralis prof

the 4Icass. This has resulted in four classes of meat
ects Fras - -

q@sses Ctance value. Hence within each conformation class

’

Cl: . ~ B O FAS A
Class 1: R>50; Class 2: 40<R<49; Class: 30<R<39; Class

) - ; ,
%SUDrEbJeCtLV& of this work was to measure the change in color of veal meat
%rr atem' to determine at which time point the color stabilizes and to
thms ¢ color measurements made at different locations and at different time

"ealluTERIALS

hide Ca]l AND METHODS: Experiment 1. Eighty-three grain fed male Holstein

Ves were slaughtered at 215 kg liveweight. The carcasses were dressed
w?mda érstofed at 1°C and color measurements were taken with an Agricul?ure
annlthe 4ding reflectance meter (Brach et al., 1987). The readings obtalneg
ed 7p0 Unit are in lux units (Y). Reflectance was taken on days 1, 2, 3,

*Nme Stm°rtem on the pectoralis major (P). The measurement was made on an
Portjion of the muscle proximal to the sternum perpendicular to the muscle
mztakingA fresh cut was made at the same location on each day of measureiént
MQNQEme 8 5 mm slice off the surface. loom was evaluated on day 2 by tadlng
Ng the conts 0, 10, 20, 30 and 40 min after the cut was made. After seven days
qamlem Oler, the carcass was cut between the 6™ and 7" rib and a reflecta?ce
ﬁ:rer i:t Was taken on the longissimus dorsi (LDg), in addition tﬁe ?lnd
0 S broken off and a measurement was taken on the exposed longlssimus
and the psoas major (PM). Also a color reading was taken on the
Osus muscle (SM) proximal to the tuber ischii. A bloom time of 20
S allowed for measurements taken on locations other than the brisket.




fed
In this experiment we had 95 commercially available milktm

male Holstein calves which constituted a heterogenous population for whic done
slaughter weight averaged 187 kg. Dressing and storage of carcasses were it
as described in experiment 1. Color measurements were performed on the P ¥
the grading colorimeter 45 minutes postmortem and at three days postmortem'

RESULTS AND DISCUSSION: The evolution of color over time is shown on F
1 for grain fed veal (Experiment 1). Between day 1 and day 4 a 10
increment in the Y value was observed. At day 4 the reflectance seemed tO
a maximum and then started to decline going towards day 7. This iﬂcraﬁewe
paleness overtime therefore had a tremendous impact on the grading i rde?
carcasses and certainly implied that a fixed time point had to be chosen
to classify carcasses with respect to reflectance values. Our results b8
complement data demonstrating an increase in paleness in the first
postmortem (Swatland, 1985).

atts¥

o

re
The effect of oxygen equilibration with the meat pigments is shown in fig:ut
2. Measurements were taken every 10 minutes for up to 40 minutes after . ecm
was made. The two day readings seemed to demonstrate a levelling off © and
reflectance values at 20 minutes. The increase was slight i.e. 2.0 un . pe
may have been affected by surface dehydration. Hence a 20 minute blooming ot

e
was recommended as the optimum period before taking an instrumental measurée®
sﬂl
In addition to measuring color at the level of the brisket on the . m:wst
at day 7, measurements were also made at other locations (Table 1). The P
. : ent®”
ble 1. Summary statistics and location effects of reflectance measure”
Location N Mean Min - Max 4___,EE”’/
Longissimus dorsi 76 50.41° 26.00 81.00 9.12
6" xib
(LDg) 86
Psoas Major at the 77 48 .47% 31 .50 76.50 8.
level of the sirloin
(PM) 5
Semimenbranosus 77 47.78% 26.50 78.50 9.9
(SM) 3
Longissimus dorsi 77 46.43°  20.00 74.00 9.0
sirloin level
(LD) 8
Pectoralis Major 73 43.59°  28.00 71.00 7.5
Brisket
(P)
- , 05)
®Means bearing different superscripts are significantly differenf—ifjg;////
the :
location was measured at LD, while the darkest location was found tO be e J

t
muscle. The other locations gave intermediate results. Interestingly eﬂwﬂ
location was significantly darker than the LD, location. Since we shoul cc“
a similar muscle composition this observation might indicate that the
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ley,
*l of the sirloin cooled more rapidly than at the level of the 6" rib.

Chi :
app}aling fate may affect color with rapidly cooled meat being darker in
1kei“-'anc9 than slowly cooled meat (Renerre and Dantchev, 1987; Smulders and

enbOOm, 1986) . Very big variations were encountered between animals as

oy
locatizrated by the minimum and maximum values encountered at the different
ns

r;::sm Correlation coefficients (Table 2) were used to demonstrate t‘rzxe
ang COOHShips between measurements made at grading time on the P muscle (day b)
merchangr of the different locations at day 7, time at which the meat would he
sel lsed. A high correlation between day 2 and day 7 measurements on the
1°Cat1 ¢ showed a good predictive value of the day 2 measurement for the same
locay °N (r=0.82). Correlations between the P muscle at day 2 and other
c"l'l‘elfms at day 7 were also significant but a bit lower. Interestingly,
day 5 3tlons between measurements made on the P at day 7 and other locations at
la vere Sensibly the same as those found between reflectance of the P at day
Over that of other locations at day 7. This could indicate a certain stability
Of ¢ 1€, at least after two days, of the relationship between the reflectz:mce
Vag o P and that of other locations. A relatively low correlation coefficient
d°rsi "d in the reflectance found between the psoas major and the longissimus
appearat the level of the 6™ rib (r=0.53). This could be explained by a two tone
4 DF Nce seen at this level between the two muscles which seemed to be due to
Ordg, dark, firm, dry) condition. In some instances the difference was in the

tn oo °F 20 units of Y, a difference much too big to be induced by differences
%0ling rates.

Tﬂbl
2 I
2. Correlation coefficients’ demonstrating relationships between time

Qrements and locations.

b

S 0.82 1.00

P;':y 7 0.72 0.66 1.00

" day 4 063 0.63 0.53 1.00

L .7 0.62 0.65 0.76 0.67 1.00
Y 0.67 0.62 0.79 0.56 0.72
A

¢
P %fficients presented in this table are significant (P<0.01) L
semimpectoralisz LD, = longissimus dorsi, 6™ rib; PM = psoas major; S

wﬂs: LD = longissimus dorsi, sirloin level.
1

n
Eoint:xserime“t 2 we examined the color of white veal carcasses at two time
ta“dar nly (Table 3). The minimum and maximum liveweights as well as the large
v etthe; U€Viation (S.D.) reflect the heterogeneity of the populatic;n.
Qriﬂtie €Ss it constituted a good population to relate liveweight to lean co o}:
NS,  The average reflectance values of this group of carcasses was muc
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higher than in the first experiment (62.42 on day 3, Table 3 vs 41.00 On‘mzié
Figure 1) and was inherent to the type of diet that the animals received beioﬂ
slaughter. However, the carcasses showed a similar behaviour as to the eVOl“;w
of color over time. Between slaughter and 3 days postmortem the carcasses 82

eel

"~ T 4

: | . : . tw
nits of Y and a large variation in color was present beé
e usdis g

individu , as observed with the grain fed veal of experiment 1anw
value of g 2 led that in some instances carcasses

able 3 revea g
get much paler. At one end of the spectrum a carcass gained only 7 units
while at the other end a 38 unit increment was observed.

tant e 1L Sl ves
Table 3. Summary statistics of reflectance data measured on milk fe
.t

carcasses. Experiment 2

N Mean Min Max SD

Liveweight (kg) 95  187.53 125.75  230.30 20.36
Reflectance 95 40.16 32.00 47.00 2.84
45 min postmortem

Reflectance 95 62.42 44 .00 85.00 8.86
day 3 (Pectoralis major)

Delta’ 95 22.25 7.00 38.00 7.21

'Difference between day 3 and 45 min reflectance data.

fed
Table 4. Correlation coefficients between reflectance measurements of milk
veal. 4—_‘——”///
Reflectance Reflectance Delta
day 3 day 0 ‘—_—’/’///
Reflectance 0.69%% 1.00
day O
Delta’ 0.95%% 0.45%% 1.00
Liveweight -0.1/ -0.19 -0,134——””///
*%P<0,01

' Difference between day 3 and 45 min reflectance data.

W
o
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at f;rrelation coefficients (Table 4) between the delta value and ireft;c;ia:}c\z
high Mn showed a significant positive correlation (r=0.45) indicat nlg : -
correr the initial value, the bigger the improvement on meat cooo 9.5) e
Obvielatim’l between delta and the 3 day reflectance reading (r= d e
hi h°usly high since the bigger increase in reflectance was translatel nhter
"Ief- : day reading. This was true only if the reflectance values at s atixgtion
(Sl)(; Clustered together. It seemed to be the case since the standard div a =
Teaq for the 45 min readings was were much smaller than the SD of the three ag
ings. A significant correlation (r=0.69) exists between reflectance at
flectance at three days but it would probably not be high enough to
for predictive purposes. In this data the liveweight at slaughter
eful in predicting color.

n and re
we Usefy]
% not us

1nngNCI‘UsIONZ The main observation stemming from the present results isdthe
to fabuity of veal color over time. The increase in reflectance, observe1 ug
b Four days postmortem for grain fed veal is in accord with results obta ged
a peorti“ (1989) which showed that the reflectance of milk fed veal meat riac e
Eradak at three days postmortem. The increase is substantial and can inf u.encliza1
storang Fesults depending on how much time the carcasses have been in co

ge. Grading procedures must be revised to accomodate such changes.
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Figure 1: Reflectance measurements of the pectoralis muscle as a func
time postmortem.
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Elz“z§~23 Evolution of bloom over time for different days postmortem.
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