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EFFECT OF FLUORESCENT LIGHT AND ULTRA VIOLET ENERGY ON THE RATE
OF DISCOLOURATION OF FRESH PRE-PACKAGED BEEF.

D. E. HOOD,

The Agricultural Institute, Dunsinea, Castleknock, Co. Dublin.

Introduction.

Disagreement in the literature on the effect of light, compared
with darkness, on the colour of fresh meat was reviewed by Solberg
(1968). Kraft and Ayres (1954), reported no significant difference
between samples stored in the dark and those exposed to 50 to 150 foot-
candles of fluorescent light at a temperature of 2.5 21 C, whereas
Marriot et al (1967) and Naumann (1968) reported no change in colour
during 10 days sterage in the dark at -lOC, but a significant change
during exposure to 120 foot-candles of light at the same temperature.

There is also disagreement on the absolute effect of light on
fresh meat colour. Ramsbottom et al (1951) found no loss of colour
during 3 days storage at 60-200 foot-candles of fluorescent light.
Kraft and Ayres (1954), found that meat discoloured on exposure to light
and that the intensity of light was unimportant in influencing the course
of discolouration. Marriot et al (1967) and Naumann (1968) reported
rapid discolouration of meat stored under 120 foot-candles of light.

There is general agreement on the deletereous effect of ultraviolet
light on fresh meat colour (Ramsbottom 1951, Kraft and Ayres 1954)
although more quantitative information is required.

The present study was undertaken to resolve these questions, using
a reflectance spectrophotometric technique to follow colour changes in
samples of fresh beef,

Experimental.

Heifers, O or 2 teeth, were kept for at least a week af'ter purchase
and then slaughtered in the Meat Research Department abattoir under
standard conditions. Carcases were chilled to a deep muscle temperature
of 5°C in 48 hours. Hind-quarters were boned out and commercial primal
cuts = fillet, short sirloin, sirloin, inside round (topside), outside
round (silverside) and knuckle - were prepared from them,

The vacuum-packaged cuts were aged for two weeks at 0°C and then
6 muscles - M. longissimus dorsi, M. psoas major, M., gluteus medius,
M. semitendinosus, M. semimembranosus, and M. vastus lateralis - from both
sides were dissected out. Bach muscle was dipped in boiling water and
then cut into steaks,approximately 1.5 cm thick, using a sterile knife.
Ten samples were selected at random from these steaks and placed in plastic
containers,4.5 cm x 3.5 cm x 1.5 cm.

Samples were held at 0°C for one hour and tgen overwrapped with PVC
meat-grade film. After a further two hours at 0 C the reflectance spectrum
of each vpiece of meat was recerded using a Unicam spectrophotometer fitted
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TABLE 1.

DB S 00 00U Rode 1 O N

Change in (K/S)572/(XK/s)525

" o Significance

0°¢C 5¢C Level

M. Psoas 48 Hours 0.13 Ue ) 0.01
96 Hours 0.2 0.3 0.01

M.L. Dersi. 48 Hours 0.01 0.00 N.S.
96 Hours 0,02 0.03 N.S.

M. Gluteus. 48 Hours 0.04 0.07 0.05
96 Hours 0.07 0.14 0.05

M. Semiten. 48 Hours 0.02 OOH S,
96 Hours 0.04 0.04 B.5.

M. Semimem. 48 Hours 0.03 0.02 NisS%
96 Hours 0.05 0.05 N.S.

M., Vastus. 48 Hours 0.03 0,07 N.S.
96 Hours 0.07 0.13 0.05

Effect of temperature on discolouration of beef muscles
in the dark at two temperatures.
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K. Psoas

M.L. Dorsi

M. Gluteus.

M, Semiten.

M. Semimemn.

M. Vastus.

DARK

Initial After

(k/s)572/(K/S)525

Bl B2
After
48 Hrs 96 Hrs
1,20 = £y b 8
1,08 0.96
1.37 155
1.36 1.35
1.51 1228
1.26 Led
1.37 1,37
1.36 1.3
1.35 1633
Yoh2 1,29
1.35 1,51
1,33 1.29

TABLE 2,

(K/s)572/(K/8)525

A B2
Initial After After
96 Hrs

1.5 1,07
Y55 0.97
1.36 L3k
1.37 133
10&#— 101‘9
x99 1,15
1538 1.3
1.39 1,33
1.37 1.38
1.34 L2
1538 1,28
1,38 1.2

DISCOLODRATION

48 HOURS

(A - B1)
Dark Light Signif-

0.1.2
0.23

0.02
0.05

gzt

96 HOURS

(A - B2)

Dark

Colour measurements on samples of beef showing the effect of darkness and
light (300 ft-candles) on discelouration of 6 muscles at two temperatures.

Light

Signif-
icance
Level

N.S.

No.Se

0.05

NOSI

N.S.

0.05



TABLE 3.
DARK LIGHT DISCOLOURATION
(K/s)572/(K/8)525 (K/8)572/(K/s)525 4,8 HOURS 96 HOURS
A Bl B2 A Bl B2 (A = B1) (A = B2)
Initial After After  Initial After After | Dark Light Signif- Dark Light Signif-
4L8 Hrs 96 Hrs 48 Hrs 96 Hrs icance icance
Level Level
0 > . ;
M. Psoas 0°¢c 1.37 1.22 1,12 1.37 0.95 0.85 0.15 0.42) 0.25 0.52;
3 5¢ 1,33 1,11 1.00 1,32 0.86 0.82 0.22 046) 299 5,33 g.50) 0.00
ML, Dersi 0% 1.50  1.38 1,37 140 1.1 1,05 | 0,02 0.29) 0,000  0.05 0.36) 0,001
5 3 5% 1.35 1,36 1.31 1.3, 1,05 0493 | =0.,01 0.29) 0,04 0.41)
\O
o
~ M, Gluteus. 0% 1.36 1,32 1.29 1.36 1. 0.89 | 0.0 0'56§ o, L L 0.47; ot
5% 1.3 127 1 1.29 0.92 0.8, 0.07 0,37) °° 0.17 0.45) °°
M, Semiten. ozc 1.1 1.38  1.35 142 1,07 0,97 0,03 0.35) o7  0.06 0.4k) 0.001
5C 1.36 1.35 1.30 1,36 0.97 0.85 0,01 0,39) ° 0.05 0.,45) ~°
M, Semimem, ozc 1.38 1357 TR 1.37 1.05 0,93 0.05 0,32) o o 0,06 0.44) ey
5¢ 1.%2 1.3 1.2t 1,22 0,98 0.87 0,01 0.3) °° 0.05 0.45) ~°
M. Vastus. ozc 1.39 1.35 1.31 142 1007 D86 0.0k 0.35) | (o 0,08 0.46) b
5C 1.33 1,25 1,15 1.3 0,94 0.86 0.08 0,40) ~° O0:18 O.43)

Colour measurements on samples of beef showing the effect of darkness and
light (300 ft-candles) + UV on discolouration of 6 muscles at two temperatures,
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central pre-packaging operation. It is under these conditions, where
extrinsic effects are minimised, that muscular differences assume their
real significance.

3. Darkness v Fluorescent Light (300 foot candles) + UV.

The second series of analyses of variance of discolouration data for

each muscle after 48 hour and 96 hour time intervals, (representing two
temperatures and two light conditions with three animals in each treatment
combination) again show mo significant difference due to temperature, but
highly significant diffeerences due to the effect of light + UV, Muscle
mean (K/S)572/(X/S)525 measurements are given in Table 3 which also
summarises the results of the analyses of variance of discolouration data
for each muscle after two time intervals, specifically with respect to the
effect of light + UV.

Clearly germicidal UV has a marked accelerating effect on the rate of
discolouration of all six muscles and beef turns brown very rapidly under

this treatment. Stable muscles, M. longissimus dorsi and M. semitendinosus,

which normally resist colour change under a variety of conditions, appear
to be equally affected by germicidal UV compared with the unstable
M. psoas major and M. gluteus medius,

Kraft and Ayres (1954) found the effect of UV light on cellophane wrapped
beef to be dessicative. The present work, using meat-grade WWC film does
not substantiate this view. Weight losses of beef samples under
fluoremcent light + UV, under fluorescent light and in darkness are
summarised in Table 4. Samples in the dark lose less weight than in the
corresponding light treatment, but samples under fluorescent light only,
show greater weight losses than samples under fluorescent light + UV,

TABLE 4.,
Dark Fluorescent Dark Fluorescent light
light + UV
48 96 48 96 48 96 L8 96
Hrs Hrs Hrs Hrs Hrs Hrs Hrs Hrs

0% 2.15 3656 2,89  4.68 i B 0 it P 3§ 2,00 3,20
5% -3.00 5.11 .48 . 5.3 1,85 " 3.2 2.88 L.68

Percentage weight losses (treatment means) of beef samples.
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