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Change in cellular distribution of myoglobin and cross-sectional
area of bovine longissimus dorsi muscle fibers during cold storage
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Table 1. Description of experimental materials
Symbol Breed Sex Age Sample location
A Japanese Black Cow 8
B v e v 5 . Longissimus dorsi
C Holstein Young bull 2
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Fig. 1. Longissimus of bovine. Benzidine reaction for myoglobin, 30 p thick frozen sections.
(1) Cross-section of muscle from 2-3 hr after slaughter. Three types of muscle fibers
are discriminated, R denotes red fiber, W denotes white fiber and I denotes intermediate
fiber. A number of white fibers are seen in peripheral regions of bundles. Red fiber
grouping pattern is not observed. x 40. (2) Longitudinal-section. Uniform distribution
of myoglobin along each fiber is seen. x 100. (3) Cross-section. Fourth day of cold
storage. x 40. (4) Seventh day of cold storage. x 40. (5) Tenth day of cold storage. x 40.
(6) Thirteenth day of cold storage. x 40.
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Table 2. Change in distribution of three fiber types during cold storage

Storage No. of muscle fibers measured
Materials period Total
(days) Red Intermediate White
0 466 745 1,030 2,241
A 3 85 330 306 721
6 25 332 370 727
0 558 528 926 2,012
3 473 1,052 819 2,344
B 6 346 2,459 874 3,679
9 72 625 146 843
12 135 1,405 106 1,646
0 447 473 885 1,805
3 553 1,769 1,953 4,275
C 6 109 1,377 817 2,303
1 9 404 8,061 388 8,853
12 165 3,480 152 3,797
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Fig. 2. Change in proportion of three fiber types during cold storage
A, B and C are the symbols of experimental materials.
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Table 3. Effect of cold storage on total
pigment concentration of experim-
ental muscles (g/100g)
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Fig. 3. Change in cross-sectional area of three fiber types during cold storage
(Japanese Black). R, I and W indicate red, intermediate and white

fibers. ——-———average value in a sample. |

1standard deviation.
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Fig. 4. Change in cross-sectional area of three fiber types during cold storage
(Holstein). R, I and W indicate red, intermediate and White fibers.
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Summary

The longissimus muscle samples (5th rib)
were taken as quickly as possible after slaug-
hter from two Japanese Black cows and a
Holstein young bull to determine the change
in cellular distribution of myoglobin, myoglobin
content and cross-sectional fiber area during
cold storage of 3°C ave. for 13 days.

Fresh muscle fibers(2-3 hr after slaughter)
were clearly discliminated into three types by
benzidine reactions, i. e., the red, the white
and the intermediate muscle fibers. The white
fibers held a majority of about 50 percent, the
red and the intermediate fibers were estimated
about 25 percent, respectively. In the bovine
longissimus, the red fiber grouping pattern
which is well-known for swine muscles was
not observed. The proportion of the three fiber
types changed as the cold storage advanced,
that is, in samples stored for 10 to 13 days
the intermediate fibers increased to almost 90
percent, the red and the white fibers decreased

to about 5 percent, respectively. On the other
hand, very little changes were observed in
total pigment concentration of all samples
studied during cold storage. This fact suggests
that the pigment moves from the myoglobin-
rich red fibers to the less concentrated white
or intermediate fibers with aging of the mus-
cles, so that the myoglobin concentrations
among three fiber types become uniform.
Average cross-sectional areas of the three
fiber types within a sample were in the order
of the white, the intermediate and the red
fibers during cold stroage. As to the effect of
cold storage on the area of the three fiber
types, it increased in Japanese Black, whereas
it decreased in Holstein after 3 days of storage.
However, these areas almost returned to the
initial value on the seventh day of cold storage,
hereafter, the areas except of the white fibers
showed a tendency to decrease gradually.



