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or type 2b (b1 = –26.2537, P = 0.38; Fig. 11D) as car-
cass weight increased.

Discussion

With the current historical and upward trend in 
pork carcass weights, the objective of this study was 
to characterize pork quality of carcasses with a mean 
weight of 119 kg. Harsh et al. (2017) attributed little 
variation in pork quality to increasing HCW. However, 
the average carcass weight of pigs evaluated in this 
study were much heavier than was used in the 2017 
study by Harsh et al. (119 vs. 96 kg).

It is important to acknowledge the lack of variation 
in ham and loin quality attributed to HCW, regardless 
of the slope of linear regression lines demonstrated 
�E�H�W�Z�H�H�Q�� �+�&�:�� �D�Q�G�� �T�X�D�O�L�W�\�� �D�W�W�U�L�E�X�W�H�V���� �&�R�H
v�F�L�H�Q�W�V�� �R�I��
determination (R2) provide more information regard-
ing the usefulness of a linear regression line and act 
as a calculation for the percentage of variation in a 
dependent variable that can be explained by the inde-
pendent variable (HCW for this study; Taylor, 1990). 
Therefore, R2 values were used in this study to in-

terpret the observed relationships more thoroughly. 
The original hypothesis was that increasing carcass 
�Z�H�L�J�K�W�V���Z�R�X�O�G���F�U�H�D�W�H���G�L
u�H�U�H�Q�F�H�V���L�Q���F�K�L�O�O�L�Q�J���U�D�W�H�V���D�Q�G��
overall size (weight) would cause variation in muscle 
�¿�E�H�U�� �W�\�S�H�V���� �Z�K�L�F�K�� �F�R�X�O�G�� �K�D�Y�H�� �D�� �Q�H�J�D�W�L�Y�H�� �L�P�S�D�F�W�� �R�Q��
muscle quality and potentially reduce muscle quality 
or even introduce myopathies. However, with the in-
crease in HCW there were anticipated increases in pri-
mal weights but also slight improvement in loin chop 
tenderness and cook loss.

Wu et al. (2017) reported that for every 10 kg 
increase in live weight, back fat depth increased by 
1.8 mm and fat free lean decreased by 0.78 units. 
Similarly, in this study, there was approximately a 
1.38 mm increase in back fat and a 0.75 unit decrease 
in estimated lean for every 10 kg increase in carcass 
weight. However, it is important to note that Wu et al. 
(2017) reported live weight, while the present study 
�U�H�S�R�U�W�H�G���F�D�U�F�D�V�V���Z�H�L�J�K�W�����$�V���F�D�U�F�D�V�V���Z�H�L�J�K�W���L�Q�F�U�H�D�V�H�V����
we would expect an increase in primal and sub primal 
weights, which was observed in the present study.

Harsh et al. (2017) reported that heavier carcasses 
resulted in darker and redder ham face color, however 
carcass weight was not predictive of pH or instrumen-

Figure 6.���(
u�H�F�W���R�I���F�D�U�F�D�V�V���Z�H�L�J�K�W�����+�&�:�����R�Q���H�D�U�O�\���D�J�H�G���������G���S�R�V�W�P�R�U�W�H�P�����O�R�L�Q���T�X�D�O�L�W�\�����7�K�H���W�U�D�L�W�V���H�Y�D�O�X�D�W�H�G���L�Q�F�O�X�G�H�����$�����O�R�L�Q���Y�H�Q�W�U�D�O���S�+�������%�����O�R�L�Q���Y�H�Q-
tral lightness L*, (C) loin ventral redness a*, and (D) loin ventral yellowness b*. Data are depicted as the linear regression of the trait using carcass weight 
�D�V���W�K�H���L�Q�G�H�S�H�Q�G�H�Q�W���Y�D�U�L�D�E�O�H�����&�R�H
v�F�L�H�Q�W�V���R�I���G�H�W�H�U�P�L�Q�D�W�L�R�Q���L�Q�F�O�X�G�H�G���R�Q���¿�J�X�U�H�V���Z�K�H�U�H���W�K�H���V�O�R�S�H���R�I���O�L�Q�H�D�U���U�H�J�U�H�V�V�L�R�Q���O�L�Q�H�V���Z�H�U�H���G�L
u�H�U�H�Q�W���I�U�R�P���]�H�U�R����P < 0.05).
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tal color of the gluteus medius in this population of 
�S�L�J�V�����$�O�W�K�R�X�J�K�����V�W�D�W�L�V�W�L�F�D�O���G�L
u�H�U�H�Q�F�H�V���Z�H�U�H���U�H�S�R�U�W�H�G���E�\��
Harsh et al. (2017), HCW only accounted for 0.47% of 
the variation in gluteus medius���/�
���Y�D�O�X�H�V���D�Q�G���”��������������
of the variation in a* values. Similarly, in the present 
study, HCW only accounted for less than 1.0% (R2 < 
0.01) of the variation in the gluteus medius L* values 
and a* values.

�,�Q�� �W�K�H�� �S�U�H�V�H�Q�W���V�W�X�G�\���� �W�K�H�U�H�� �Z�D�V�� �Q�R�� �V�L�J�Q�L�¿�F�D�Q�W���G�L�I-
ference in pH due to increasing carcass weights. This 
is in contrast with the majority of published litera-

ture, which has observed a decrease in pH as carcass 
weight increases (Harsh et al., 2017; Wu et al., 2017). 
�$�G�G�L�W�L�R�Q�D�O�O�\���� �L�Q�� �W�K�H�� �S�U�H�V�H�Q�W�� �V�W�X�G�\���� �W�K�H�U�H�� �Z�H�U�H�� �Q�R�� �V�L�J-
�Q�L�¿�F�D�Q�W�� �G�L
u�H�U�H�Q�F�H�V�� �L�Q�� �H�L�W�K�H�U�� �L�Q�V�W�U�X�P�H�Q�W�D�O�� �O�L�J�K�W�Q�H�V�V��
or redness, as well as, visual color measurements as 
carcass weight increased. This agrees with Durkin et 
al. (2012) who reported a slaughter weight range of 
�������� �W�R�� �������� �N�J�� �D�Q�G�� �3�D�U�N�� �D�Q�G�� �/�H�H�� �������������� �Z�K�R�� �U�H�S�R�U�W-
ed a slaughter weight range of 110 to 140 kg, where 
�Q�H�L�W�K�H�U�� �U�H�S�R�U�W�H�G�� �G�L
u�H�U�H�Q�F�H�V�� �L�Q�� �L�Q�V�W�U�X�P�H�Q�W�D�O�� �O�L�J�K�W�Q�H�V�V��
(L*) when comparing lighter carcasses to heavier car-

Figure 7.���(
u�H�F�W���R�I���F�D�U�F�D�V�V���Z�H�L�J�K�W�����+�&�:�����R�Q���H�D�U�O�\���D�J�H�G���������G���S�R�V�W�P�R�U-
�W�H�P�����O�R�L�Q���T�X�D�O�L�W�\�����7�K�H���W�U�D�L�W�V���H�Y�D�O�X�D�W�H�G���L�Q�F�O�X�G�H�����$�����O�R�L�Q���Y�L�V�X�D�O���F�R�O�R�U���V�F�R�U�H�V����
���%���� �O�R�L�Q�� �Y�L�V�X�D�O�� �P�D�U�E�O�L�Q�J�� �V�F�R�U�H�V���� �D�Q�G�� ���&���� �O�R�L�Q�� �V�X�E�M�H�F�W�L�Y�H�� �¿�U�P�Q�H�V�V�� �V�F�R�U�H�V����
Data are depicted as the linear regression of the trait using carcass weight as 
�W�K�H���L�Q�G�H�S�H�Q�G�H�Q�W���Y�D�U�L�D�E�O�H�����&�R�H
v�F�L�H�Q�W�V���R�I���G�H�W�H�U�P�L�Q�D�W�L�R�Q���L�Q�F�O�X�G�H�G���R�Q���¿�J�X�U�H�V��
�Z�K�H�U�H���W�K�H���V�O�R�S�H���R�I���O�L�Q�H�D�U���U�H�J�U�H�V�V�L�R�Q���O�L�Q�H�V���Z�H�U�H���G�L
u�H�U�H�Q�W���I�U�R�P���]�H�U�R����P < 0.05).

Figure 8.���(
u�H�F�W���R�I���F�D�U�F�D�V�V���Z�H�L�J�K�W�����+�&�:�����R�Q���D�J�H�G�����������G���S�R�V�W�P�R�U-
�W�H�P�����F�K�R�S���T�X�D�O�L�W�\�����7�K�H���W�U�D�L�W�V���H�Y�D�O�X�D�W�H�G���L�Q�F�O�X�G�H�����$�����F�K�R�S���Z�H�L�J�K�W�������%�����V�O�L�F�H��
shear force (SSF), (C) 71°C cook loss. Data are depicted as the linear 
regression of the trait using carcass weight as the independent variable. 
�&�R�H
v�F�L�H�Q�W�V���R�I���G�H�W�H�U�P�L�Q�D�W�L�R�Q���L�Q�F�O�X�G�H�G���R�Q���¿�J�X�U�H�V���Z�K�H�U�H���W�K�H���V�O�R�S�H���R�I���O�L�Q�H�D�U��
�U�H�J�U�H�V�V�L�R�Q���O�L�Q�H�V���Z�H�U�H���G�L
u�H�U�H�Q�W���I�U�R�P���]�H�U�R����P < 0.05)
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casses. In contrast, Harsh et al. (2017) reported a 1.9 
unit decrease in L* over the 80-kg range from 53 to 
129 kg of hot carcass weight. Still, this is less than 
�D���I�X�O�O���1�3�3�&���Y�L�V�X�D�O���F�R�O�R�U���V�F�R�U�H���F�K�D�Q�J�H�����3�D�U�N���D�Q�G���/�H�H��
�������������� �D�Q�G�� �9�L�U�J�L�O�L�� �H�W�� �D�O���� �������������� �U�H�S�R�U�W�H�G�� �Q�R�� �V�L�J�Q�L�¿-
�F�D�Q�W���G�L
u�H�U�H�Q�F�H���L�Q���U�H�G�Q�H�V�V���Y�D�O�X�H�V�����D�
�����Z�L�W�K���L�Q�F�U�H�D�V�L�Q�J��
�F�D�U�F�D�V�V�� �Z�H�L�J�K�W���� �Z�K�L�F�K�� �L�V�� �L�Q�� �D�J�U�H�H�P�H�Q�W�� �Z�L�W�K�� �¿�Q�G�L�Q�J�V��
in the present study. However, it is important to note 
that Virgili et al. (2003) fabricated carcasses while 
they were still warm and then chilled the primal cuts 
at –2°C for 24  h. In the present study, instrumental 
yellowness (b*) increased as carcass weight increased, 
where HCW only accounted for <2% of the variation 
in loin instrumental yellowness values. In agreement, 
Durkin et al. (2012) reported an increase of 0.1 unit in 
yellowness values (b*) per 10 kg live weight increase. 
�7�K�R�X�J�K�� �Q�R�� �G�L
u�H�U�H�Q�F�H�V�� �Z�L�W�K�� �Y�L�V�X�D�O�� �F�R�O�R�U�� �Z�H�U�H�� �G�H�W�H�F�W-
ed in the present study, Harsh et al. (2017) reported 
darker loins, indicated by an increase in visual color 
score, as carcass weight increased. In contrast, Correa 
et al. (2006) demonstrated that slaughter weight had 
no impact on visual color scores (Japanese color stan-
dards), although the weight range in this study was 

Table 3. �3�R�S�X�O�D�W�L�R�Q���V�X�P�P�D�U�\�� �V�W�D�W�L�V�W�L�F�V���R�I�� �¿�E�H�U���W�\�S�H��
determination

Variable �1�R��Mean Minimum Maximum SD CV
Hot carcass weight, kg1 49 119.05 97.51 133.33 8.93 7.50
Fiber type2

MHC1, % 49 10.34 2.36 19.41 4.11 39.72
�0�+�&���$������ 49 10.26 0.96 17.08 3.84 37.49
MHC2X, % 49 12.92 4.35 25.33 4.64 35.88
MHC2B, % 49 66.29 50.00 83.97 7.99 12.05

Fiber area2

Total, nm2 49 7,298 4,577 11,433 1,572.8 21.6
MHC1, nm2 49 4,141 2,087 7,614 1,272.1 30.7
�0�+�&���$�����Q�P2 49 4,559 2,476 8,141 1,331.4 29.2
MHC2X, nm2 49 8,152 4,674 15,369 2,377.3 29.2
MHC2B, nm2 49 8,081 5,332 12,164 1,740.6 21.5
1�5�D�Q�J�H���R�I���F�D�U�F�D�V�V���Z�H�L�J�K�W���U�H�S�U�H�V�H�Q�W�H�G���E�\���O�R�L�Q�V���V�H�O�H�F�W�H�G���I�R�U���¿�E�H�U���W�\�S�H��

determination.
2�0�+�&����� ���P�\�R�V�L�Q���K�H�D�Y�\���F�K�D�L�Q���L�V�R�I�R�U�P���������0�+�&���$��� ���P�\�R�V�L�Q���K�H�D�Y�\��

chain isoform 2a; MHC2X = myosin heavy chain isoform 2x; MHC2B = 
myosin heavy chain isoform 2b.

Figure 9.���(
u�H�F�W���R�I���F�D�U�F�D�V�V���Z�H�L�J�K�W�����+�&�:�����R�Q���D�J�H�G�����������G���S�R�V�W�P�R�U�W�H�P�����F�K�R�S���T�X�D�O�L�W�\�����7�K�H���W�U�D�L�W�V���H�Y�D�O�X�D�W�H�G���L�Q�F�O�X�G�H�����$�����F�K�R�S���������G���S�+�������%�����F�K�R�S���������G��
�Y�L�V�X�D�O���F�R�O�R�U���V�F�R�U�H�V�������&�����F�K�R�S���������G���Y�L�V�X�D�O���P�D�U�E�O�L�Q�J���V�F�R�U�H�V�����D�Q�G�����'�����F�K�R�S���������G���V�X�E�M�H�F�W�L�Y�H���¿�U�P�Q�H�V�V���V�F�R�U�H�V�����'�D�W�D���D�U�H���G�H�S�L�F�W�H�G���D�V���W�K�H���O�L�Q�H�D�U���U�H�J�U�H�V�V�L�R�Q���R�I���W�K�H��
�W�U�D�L�W���X�V�L�Q�J���F�D�U�F�D�V�V���Z�H�L�J�K�W���D�V���W�K�H���L�Q�G�H�S�H�Q�G�H�Q�W���Y�D�U�L�D�E�O�H�����&�R�H
v�F�L�H�Q�W�V���R�I���G�H�W�H�U�P�L�Q�D�W�L�R�Q���L�Q�F�O�X�G�H�G���R�Q���¿�J�X�U�H�V���Z�K�H�U�H���W�K�H���V�O�R�S�H���R�I���O�L�Q�H�D�U���U�H�J�U�H�V�V�L�R�Q���O�L�Q�H�V���Z�H�U�H��
�G�L
u�H�U�H�Q�W���I�U�R�P���]�H�U�R����P < 0.05).
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