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Table 1. Marbling and Maturity Scores

Code Marbling Grade Code Maturity Grade*
400 Slight 00 0 to 99 A

500 Small 00 100 to 199 B

600 Modest 00 200 to 299 C

700 Moderate 00 *A = <30 months of age,

800 Slightly Abundant 00 B =30 to 42 months of age

900 Moderately Abundant 00 C = 72 months of age.

1000 Abundant 00

Differences between means for Dam source were tested using LSD when the F-ratio was
significant. Contrasts were computed to determined significant differences between "Old" and
"New" Wagyu genetics, and tested by students t. The experimental design presented some
disproportion in which sire and source were confounded for the x-bred. Therefore, the
comparative analysis including the “x-bred” was performed excluding source out of the final

model.

RESULTS AND DISCUSSION

Farty acids. Adjusted least squares means for fatty acid profiles of subcutaneous fat and
longissimus dorsi muscle obtained from various Wagyu sires are presented in Tables 1 and 2 to
characterize the cattle from which the samples were obtained. Fatty acid composition of total
lipid extracts from subcutaneous adipose tissue in the present study was mostly composed of
oleic (C18:1), palmitic (C16:0) and stearic (C18:0) acids, and contained less that 3.5 % of total
polyunsaturated fatty acids (PUFA). Total PUFA in total lipid extracts of adipose tissue ranged
from 1.96 to 2.65%. The monounsaturated fatty acids (MUFA) represented the greatest
percentage of total fatty acids, ranging from 52.3 to 53.8 %. The range for total saturated fatty
acids (SFA) in total lipid extracts of adipose tissue was from 39.5 to 41.5 %. The odd chain fatty
acids (OCFA) represented 3.7 to 4.2 % of the total fatty acids. The MUFA:SFA ratio for
subcutaneous adipose tissue ranged from 1.3 to 1.36, and the polyunsaturated fatty acid
(PUFA):saturated fatty acid (SFA) ratio ranged from 0.05 to 0.07. For subcutaneous fat, data
indicated no significant differences in fatty acid profiles between “Old” and “New” Wagyu
genetics (P > 0.05). However, there were significant differences (P < 0.05) by sex (Table 3) in
which heifers had higher levels of linoleic acid (C18:2). This higher level may be related to the
degree of fatness which was higher for the heifers than the steers. Link ef al. (1970) studied fatty
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acid composition of bovine subcutaneous adipose tissue at different stages of growth and
concluded that increased fatness and/or age altered the proportions of fatty acids in the tissue.
Leat (1975) found. in a similar study, a greater proportion of unsaturated fatty acids with
increased fatness. Due to the higher percentage of C18:2 for the heifers, they had a higher
PUFA:SFA ratio than the steers. The analysis for fatty acid composition in total lipid extract by

source (Table 4) indicates no significant difference (p > 0.05).
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Table 1
Fatty Acid Profiles of Subcutaneous Fat Obtained from Various Wagyu Sires®
Sire Number C14:0 C14:1 C16:0 C16:1 C18:0 C18:1 C18:2 C18:3
Alvin 15 3.80 1.82 29.73 5.90 7.01 4470 2.35 0.07
t 0.14 014 033 0.32 029 0,53 010 0.01
Fame 16 4.45 245 29.85 6.78 6.65 42.69 2.49 0.07
t 0.13 0.14 0.32 0.30 0.27 051 0.10 0.01
Haruki 6 4.35 1.99 28.63 6.50 7.53 4443 1.84 0.07
+ 023 0.23 0.54 0.52 047 0.87 017 0.01
Judo 7 429 2.3 2963 6.74 7.02 43.75 1.83 0.08
t 0.21 0.22 051 0.49 0.44 0.82 0.16 0.01
Konishiki 21 3.94 1.91 28.74 5.85 7.32 4545 230 0.07
+ 0.11 0.11 026 0.25 0.23 042 0.08 0.01
Mazda 20 414 1.96 28.70 5.89 7.15 45.35 2.21 0.07
t 0.12 0.12 0.28 0.27 0.25 0.46 0.09 0.01
Michifuku 19 4.15 2.49 28.87 6.79 6.36 4410 2.4 0.07
t 013 0.13 0.30 0.29 0.26 0.48 0.08 001
Rueshaw 10 4.70 2.24 29.58 7.23 7.056 42.47 1.94 0.08
+ 0.16 0.17 0.39 0.37 0.34 062 0.12 0.01
Old vs New (P-value)” 0.83 0.34 0.05 0.41 0.74 0.69 0.55 0.51
Sire Number SFA¢ MUFA* PUFA® OCFA" MUFA:SFA PUFA:SFA
Alvin 15 40.7 52.8 2.503 4.003 1.305 0.062
N 0.435 0423 0.108 0.107 0.024 <013
Fame 16 41.1 523 2.647 4.042 1.278 0.065
> 0416 0.405 0.103 0.103 0.023 <013
Haruki 6 40.6 53.3 1.955 4.083 1.315 0.048
+ 0.708 0689 0.176 0.175 0.040 <015
Judo 7 41.1 532 1.980 3.712 1.299 0.048
+ 0.669 0.651 0.166 0.165 0.037 < 014
Konishiki 21 40.1 53.6 2.443 3.830 1.339 0.061
+ 0.342 0.333 0.085 0.084 0019 <012
Mazda 20 40.1 53.6 2.348 3.939 1.340 0.059
+ 0373 0363 0.092 0092 0.021 <.012
Michifuku 19 39.5 53.8 2.565 4.105 1.364 0.065
x 0.390 0.379 0.097 0.096 0.022 <013
Rueshaw 10 415 523 2.081 4.150 1.265 0.050
£ 0.510 0.496 0.126 0126 0.029 <013
Old vs New {P-valuey’ 0.10 0.13 0.47 0.15 0.13 0.78

?Fatty acids are reported as percentages of total fatty acids.

® P(< 0.05) values indicated with bold show significant difference between means.
‘ Total of 14:0, 16:0, 18:0, 20: and 22:0.

¢ Total of 14:1, 16:1, 18:1, 20:1 and 22:1.

*Total of 18:2, 18:3, 20:2, 20:3, 20:4 and 22:6.

fTotal of 15:0, 15:1, 17:0 and 17:1.
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Table 2
Fatty Acid Profiles of Longissimus dorsi Muscle Obtained from Various Wagyu Sires®
Sire Number C14:0 C14:1 C16:0 C16:1 c18:0 C18:1 C18:2 c18:3
Alvin 15 3.31 0.95 29.02 4.15 10.69 44 69 2.88 0.06
£ 0.13 007 035 012 0.21 054 0.14 <01
Fame 16 3.9 1.23 30.58 462 9.82 42.20 3.17 0.05
t 0.13 0.07 033 0.12 0.20 052 013 < 01
Haruki 6 411 1.01 31.30 473 10.80 41.33 2.43 0.05
t 0.21 011 057 0.20 035 0.88 023 0.01
Judo 7 3.82 1.11 30.89 4.52 10.81 42.44 2.32 0.06
t 0.20 0.11 053 0.19 033 0.83 0.21 0.01
Konishiki 21 3.45 1.08 28.72 4.52 10.05 4463 3.15 0.05
t 0.10 0.06 027 0.10 0.17 043 0.11 < 01
Mazda 20 3.89 1.20 30.11 470 9.93 43.04 2.76 0.05
t 0.1 0.06 030 0.1 0.18 0.46 012 <.01
Michifuku 19 3.98 1.31 30.56 476 8.93 42 .34 2.59 0.06
t 0.12 0.06 0.31 0.1 0.19 0.49 0.13 < 01
Rueshaw 10 4.01 1.07 30.16 485 10.34 42.22 275 0.06
t 0.15 0.08 0.41 0.15 0.25 063 0.16 0.01
Old vs New®  (P-value) 0.01 0.43 <.01 0.12 0.64 0.01 0.01 0.65

Sire Number SFA® MUFAY PUFA® OCFA' MUFA:SFA PUFA:SFA  Cholesterol®
Alvin 15 4325 5046  3.063  3.230 1.172 0.071 47.11
+ 0.49 0.50 0.140 0.093 0.024 <013 1.03
Fame 16 4455 4870  3.343 3410 1.097 0.075 48.29
r 0.47 0.48 0.134 0.089 0.023 < 013 0.98
Haruki 6 3644  47.71 2584 3260 1.026 0.055 46.14
* 0.79 0.82 0,228 0.152 0.039 <016 1.67
Judo 7 45.72 4860  2.478  3.208 1.061 0.053 49.76
+ 0.75 0.77 0.216 0.144 0.037 < 015 1.58
Konishiki 21 4248 5098 3306 3.236 1.206 0.078 4714
+ 0.38 0.39 0.110 0.073 0.019 < 013 0.81
Mazda 20 4415 4960 2901 3.342 1.126 0.066 47 81
+ 042 0.43 0.120 0.080 0.020 <.013 0.88
Michifuku 19 4467 4895 2769 3.612 1.100 0.062 50.52
x 0.44 0.45 0.126 0.084 0.021 < 013 0.92
Rueshaw 10 4476  43.83 2933 3476 1.095 0.066 4718
+ 0.57 0.59 0.164 0.110 0028 ] < 014 120
Old vs New® (Pvalie) < 0 0.01 0.01 0.18 0.01 <.01 0.64

“Fatty acids are reported as percentages of total fatty acids.

® P(< 0.05) values indicated with bold show significant difference between means.
‘ Total of 14:0, 16:0, 18:0, 20: and 22:0.

“Total of 14:1, 16:1, 18:1, 20:1 and 22:1.

¢ Total of 18:2, 18:3,20:2,20:3, 20:4 and 22:6.

"Total of 15:0, 15:1, 17:0 and 17:1.

£ Cholesterol, mg/100
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Table 3
Fatty Acid Profiles of Subcutaneous Fat Adjusted (Least Squares) Means for Sex*

Sex Number C14:0 C14:1 C16:0 C16:1 C18:0 C18:1 C18:2 (C18:3
Heifers 51 4.16 212 28.98 6.57 6.86 44 .36 2.28 0.08

+ 0.08 0.08 0.18 0.17 016 0.29 0.08 <.01
Steers 62 4.29 2.17 29.45 6.35 7.16 43.87 2.06 0.07

+ 0.07 0.07 0.16 0.15 014 0.25 005 <.01
P-value® 0.20 0.67 0.05 0.32 0.14 0.19 < .01 0.34
Sex Number SFA°  MUFA? PUFA® OCFA' MUFA:SFA PUFA:SFA
Heifers 51 40.14 53.46 2.43 3.972 1.336 0.061

t 0.24 0.23 0.06 0.058 0.013 <012
Steers 62 41.01 52.80 2.20 3.095 1.290 0.054

t 0.21 0.20 0.05 0.051 0.012 <011
P-Value® <.01 0.03 <.01 0.76 0.01 <.01

®Fatty acids are reported as percentages of total fatty acids.
®P(< 0.05) values indicated with bold show significant difference between means.

Table 4
Fatty Acid Profiles of Subcutaneous Fat Adjusted (Least Squares) Means for Source®

Source Number C14:0 C14:1 C16:0 C16:1 C18:.0 C18:1 C18:2 C18:3
KL 34 4.05 212 28.92 6.31 7.01 44.67 2.32 0.084

t 0.11 011 0.26 0.25 0.22 0.42 0.08 <.016
WA 33 4.32 2.26 29.45 6.66 6.82 43.70 2.1 0.071

t 0.10 0.11 025 0.24 0.21 0.40 0.08 <.016
WX 46 4.30 2.05 29.28 6.41 7.20 43.97 2.08 0.065

t 0.09 0.09 0.22 0.21 0.19 0.35 0.07 < 015
Source Number SFA® MUFAY PUFA® OCFA' MUFA:SFA PUFA:SFA
KL 34 40.11 53.52 2.49 3.880 1.338 0.062

t 0.34 0.33 0.08 0.084 0.019 <.012
WA 33 40.72 53.03 225 4.001 1.306 0.055

t 0.32 0.31 0.08 0.080 0.018 <.012
WX 46 40.90 52.83 2.20 4.069 1.285 0.054

* 0.28 0.28 0.07 0.070 0.016 <.012

“Fatty acids are reported as percentages of total fatty acids.

However, significant breed differences were observed in fatty acid composition of total lipid
extracts from subcutaneous adipose tissue (Table 5). Cross-bred steers had higher percentage of
C14:0,C14:1 and C18:2, and less of C18:1 than Wagyu-sired steers (p < 0.05). The MUFA:SFA
ratio was higher for Wagyu-sired steers than for the x-bred These results were in partial
agreement with those reported by May et al. (1993), who reported that for subcutaneous and
intramuscular adipose tissues, crossbred Wagyu steers contained higher percentages of C14:0,
C16:1 and C18:0, lower percentages of C16:0 and C18:0, and a higher MUFA:SFA ratio than
Angus steers (p < 0.05).
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Table 5
Fatty Acid Profiles of Subcutaneous Fat from Steers and Heifers Sired by Different Group®

Group Number C14:0 C14:1 C16:0 C16:1 C18:0 C18:1 C18:2 <C18:3
New Genetics 25 421 236 2887 671 6.66 44 11 2.26 0.07

t 011 0.1 0.25 024 0.21 0.45 0.08 0.01
Old Genetics 88 417 206 2926 6.25 7.07 44 .33 2.24 0.07

t 0.06 0.06 0.13 0.12 on 0.23 0.04 < .01
x-Breds 9 4.91 269 2959 6.84 6.94 4168 2.56 0.07

t 0.19 019 0.43 0.41 0.35 0.76 0.14 001
New vs x-Bred (P-value)” <01 0.13 0.14 0.78 0.48 0.01 0.06 0.69
Old vs x-Bred (Pvalue)’ < 01 <.01 0.47 0.17 0.71 <.01 0.03 0.98
Wagyu vs x-Bred (Pvalue) < 01 0.02 0.24 0.40 0.84 <.01 0.04 0.84
Group Number SFA® MUFA' PUFA® OCFA'" MUFA:SFA PUFA:SFA
New Genetics 25 39.85 5363 2.40 412 1.35 0.06

+ 0.32 0.32 0.09 0.08 0.02 <.01
Old Genetics 88 40.83 53.03 2.39 3.95 1.31 0.06

+ 0.17 0.17 0.05 0.04 0.01 < .01
x-Breds 9 41,57 51.53 2.70 4.19 1.24 0.07

+ 0.55 0.55 0.15 0.14 0.03 < .01
New vs x-Bred (P-value)’ 0.01 < .01 0.07 0.65 <.01 0.30
Old vs x-Bred (P-value)” 0.1 0.01 0.04 0.10 0.05 0.13
Wagyu vs x-Bred (P-valuey® 0.02 <.01 0.05 0.29 0.01 0.18

*Fatty acids are reported as percentages of total fatty acids.
®P(< 0.05) values indicated with bold show significant difference between means.

Total polyunsaturated fatty acids (PUFA) in total lipid extracts of longissimus dorsi muscle
ranged from 2.6 to 3.3%. The monounsaturated fatty acids (MUFA) represented the greatest
percentage of total fatty acids, ranging from 47.71 to 51.0%. The range for total saturated fatty
acids (SFA) in total lipid extracts of longissimus dorsi muscle was from 43.25 to 46.44%. The
odd fatty acids (OCFA) represented the lowest percentage in the total lipid composition, with a
range from 3.2 to 3.6%. The monounsaturated fatty acid (MUFA):saturated fatty acid (SFA)
ratio for longissimus dorsi muscle ranged from 1.1 to 1.2, and the polyunsaturated fatty acid
(PUFA):saturated fatty acid (SFA) ratio ranged from 0.05 to 0.08. For longissimus dorsi muscle,
“0ld” genetics had lower percentages of C14;0, C16:0 and SFA and higher percentages of C18:1
and C18:2, MUFA, PUFA, MUFA:SFA than “New” genetics (p < 0.05) (Table 5).

Steers (Table 6) had higher percentage of C14:0, SFA and OCFA than the heifers (p < 0.05).
Heifers had a higher MUFA:SFA than steers (p < 0.05). “Old” genetics had lower percentages of
C14:0, C16:0, SFA and higher percentages of C18:1, C18:2, MUFA, PUFA MUFA:SFA and
PUFA:SFA than “New” genetics (p < 0.05). Cross-bred (Table 7) had higher percentage of
PUFA and PUFA:SFA than “New” genetics (p < 0.05). Cross-bred had higher percentage of
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PUFA , OCFA and PUFA:SFA than “Old” genetics. However, x-bred only was different
(p <0.05) for PUFA and PUFA:SFA, containing lower percentages than Wagyu (“Old” and
“New” genetics together). There were no differences (p < 0.05) for fatty acid profiles of

Longissimus dorsi muscle by source (Table 8).

Table 6
Fatty Acid Profiles of Longissimus dorsi Muscle Adjusted (Least Squares) Means for Sex®

Sex Number C14:0 C14:1 C16:0 C16:1 C18:0 Cc18:1 c18:2 C18:3
Heifers 51 3.71 1.08 29.95 467 10.26 43.16 2.83 0.06

* 0.07 0.04 0.19 0.07 012 0.29 0.08 < 01
Steers 71 3.92 1.16 30.38 454 10.34 42.56 2.69 0.05

t 0.06 0.03 017 0.08 0.10 0.26 0.07 <.01
P-value® 0.02 0.14 0.08 0.12 0.58 0.12 0.15 0.19
Sex Number SFA MUFA PUFA OCFA MUFA:SFA PUFA:SFA Cholesterol®
Heifers 51 4415 4957 3.00 3.277 1.127 0.068 47.81

t 0.27 0.27 0.08 0.051 0.013 < 012 0.56
Steers 71 4486 48.88 284 3.416 1.093 0.064 48.17

t 0.23 0.24 0.07 0.045 0.011 <.012 0.49
P-value” 0.04 0.05 0.10 0.04 0.04 0.05 0.61

“Fatty acids are reported as percentages of total fatty acids.
® P(< 0.05) values indicated with bold show significant difference between means.
¢ Cholesterof, mg/100 g
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Table 7
Fatty Acid Profiles of Longissimus dorsi Muscle from Steers and Heifers Sired by Different Group®
Group Number C14:0 C14:11 C16:0 C16:1 C18:0 C18:11 C18:2 C18:3
New Genetics 25 4.02 123 3077 475 1017 4206 2.55 0.06
t 0.11 005 0.29 0.10 017 0.43 0.12 < 01
Old Genetics 88 3.69 1.1 29.72 455 10.20 4342 2.92 0.05
0.06 003 0.15 0.05 0.09 023 0.06 <01
x-Breds 4.01 113 2984 462 1045 4169 3.47 0.06
t 0.18 0.09 050 0.16 0.29 073 020 0.01
New vs x-Bred (P-value)® 0.95 0.33 0.10 0.50 0.40 0.66 <.01 0.52
Old vs x-bred (P-value)® 0.11 0.85 0.82 0.67 0.42 0.03 0.01 0.64
Wagyu vs x-Bred (P-value)” 0.43 0.66 0.43 0.88 0.39 0.17 <.01 0.91
Group Number SFA MUFA PUFA OCFA MUFA:SFA PUFA:SFA Cholesterol®
New Genetics 25 4516 48.60 272 3.53 1.08 0.06 49.46
t 0.40 040 012 0.07 0.02 <.01 075
Old Genetics 88 43.85 49.75 3.08 3.32 1.14 0.07 47.69
t 021 0.21 006 004 0.01 <.01 0.39
x-Breds 9 4456 48.19 365 3.59 1.09 0.08 48.08
t 067 068 020 0.12 003 < 01 127
New vs x-Bred (P-value)”  0.43 0.60 <.01 0.62 0.87 <.01 0.34
Old vs x-bred (P-value)” (.31 0.03 0.01 0.02 0.12 0.03 0.77
Wagyu vs x-Bred  (P-vailie)’ 093  0.17 <.01 0.15 0.48 <.01 0.71
“Fatty acids are reported as percentages of total fatty acids.
®P(< 0.05) values indicated with bold show significant difference between means.
¢ Cholesterol, mg/100 g
Table 8
Fatty Acid Profiles of Longissimus Dorsi Muscle Adjusted (Least Squares) Means for Source®
Source Number C14:0 C14:1 C16:0 C16:1 C18:0 Cc18:1 c18:2 C18:3
KL 34 3.62 1.1 29.48 4.54 10.26 43.59 2.94 0.06
t 010 0.05 027 0.10 017 0.42 011 <01
WA 33 3.99 1.17 30.90 465 10.17 42.25 2.57 0.06
t 010 0.05 0.26 0.09 016 0.40 010 < 01
WX 46 3.83 1.08 30.12 4.62 10.47 4275 276 0.05
t 0.09 0.05 023 0.08 0.14 035 0.09 < 01
Source Number SFA MUFA PUFA OCFA MUFA:SFA . PUFA:SFA Cholesterol®
KL 34 43.60 4995 3.1 3.331 1.152 0.072 4763
t 0.38 0.39 0.11 0073 0.019 <.013 0.80
WA 33 4527 48.65 2.73 3.350 1.077 0.060 48.36
t 0.36 037 0.10 0069 0018 <.013 076
WX 46 4464 4908 2.92 3.359 1.102 0.066 47.99
t 032 033 0.09 0061 0.016 <.012 067

“Fatty acids are reported as percentages of total fatty acids.

® Cholesterol, mg/100 g
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Carcass traits. Significant differences were observed ( p < 0.05) for several traits among “Old”
and “New” genetics. Least square means for carcass traits are presented in Table 9. Progeny of
“New’ genetics had the largest ribeye areas, the most marbling and were physiologically
younger. Also, differences were observed in brightness, texture and fat luster in which “New”
genetics had higher scores for all of them (p < 0;05). The score for color was higher for “Old”
genetics than for “New” genetics. “New” genetics had larger ribeye areas than x-bred and
“0ld” genetics, and Wagyu had larger ribeye areas and higher fat tuster scores than x-bred

(p <0.05) (Table t0).
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Table 9
Carcass Traits of Steers and Heifers Adjusted (Least Square) Means by Sire.
Sire Number ADG® HotCW°® Dressing% REA® FatTh.’ Adj.Fat Th.f Maturity®
Alvin 15 2.83 894 59 2 13.6 1.27 1.33 123
+ 0.10 19 07 045 0.39 007 0.06 812
Fame 16 274 887 599 141 0.92 0.99 93
+ 0.09 18.27 043 0.38 0.06 0.06 7.78
Haruki 8 2.83 912 60.1 151 0.93 1.01 75
4 0.15 31.02 0.72 0.64 0.1 0.10 13.20
Judo 8 2.71 823 60.1 13.2 0.89 0.89 90
t 0.14 28.12 0.68 0.60 0.10 0.10 12,39
Konishiki 21 2.88 872 60.5 13.7 0.82 0.93 104
t 0.07 15.04 035 0.31 0.05 0.05 6.40
Mazda 20 2.96 925 61.5 143 0.97 1.04 88
+ Q.08 15.76 0.37 0.34 0.06 0.05 6.71
Michifuku 19 2.77 911 60.2 15.5 0.83 0.89 92
t+ 0.09 17.15 040 0.36 0.06 0.06 7.30
Rueshaw 10 2.75 939 61.2 142 0.91 0.98 104
t 0.1 22.42 052 0.46 0.08 0.07 9.55
Old vs New (P-value)’ 0.90 0.24 058 <.01 0.19 0.17 0.03
Sire Number Color® Brightness® Firmness® Texture® Fat Color® Fat Luster® Marbling®
Alvin 15 423 3.01 3.56 3.04 2.92 3.73 757
+ 0.22 0.19 0.22 0.18 0.14 0.17 31.54
Fame 16 3.33 3.57 3.20 3.62 2.69 3.66 751
+ 0.21 0.19 0.21 0.18 0.13 0.17 30.22
Haruki 6 3.28 3.67 3.59 3.66 2.68 3.86 863
+ 0.36 0.32 035 0.31 0.23 0.28 51.29
Judo 8 3.42 3.85 384 4.01 3.00 3.42 903
+ 0.34 0.30 033 0.29 0.21 0.26 48.15
Konishiki 21 4.28 3.01 360 3.24 3.06 3.66 703
+ 0.18 0.15 017 .15 0.1 0.14 24 87
Mazda 20 3.54 3.56 3.24 3.41 2.86 3.81 807
Ed 0.18 0.16 018 0.18 0.12 0.14 26.05
Michifuku 19 3.09 4.20 419 414 2.86 440 907
t 0.20 0.17 0.20 0.17 0.13 0.16 28.36
Rueshaw 10 3.45 3.61 3.79 3.57 2.82 3.93 827
+ 0.26 0.23 026 0.22 0.16 0.20 37.08
Old vs New (Pvalue)® 0,02 0.01 0.09 0.02 0.37 0.01 <.01

2P(< 0.05) values indicated with bold show significant difference between means.
® ADG = final average daily gain

“HCW = hot carcass weight, lbs

4 REA = ribeye area, cm’

€ Fat.Th. = fat thickness, inches

f Adj. Fat Th. = adjusted fat thickness, inches

& Carcass traits measured according to USDA standards.
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Table 10
Carcass Traits of Steers and Heifers Sired by Different Group

Group Number ADG HotCW Dressing% REA FatTh. Adj.FatTh. Maturity
New Genetics 25 2.81 913 60.2 154 087 0.92 87

t 0.07 14.61 0.34 0.28 0.05 0.05 5.92
Old Genetics 90 2.84 895 60.4 139 096 1.03 100

t 0.04 7 58 017 0.15 0.03 0.03 3.07
x-Breds 9 273 885 60.6 13.56 079 0.84 81

t 0.12 24.80 0.57 047 0.09 0.08 10.05
New vs x-Bred (P-vaive)” (.55 0.33 0.51 <.01 044 0.36 0.58
Old vs x-bred (P-value) (.38 0.70 0.79 037 0.06 0.03 0.08
Wagyu vs x-Bred ~ (Pvalue)’ (.45 0.47 062 0.02 0.17 0.11 0.23
Group Number Color Brightness Firmness Texture Fat Color Fat Luster Marbling
New Genetics 25 3.15 4.06 4.06 4.02 2.81 4.23 900

t 0.17 0.15 0.16 0.14 0.10 0.13 26.72
Old Genetics 90 3.77 3.35 347 3.40 2.89 3.69 771

t 0.08 0.08 0.08 0.07 0.05 0.06 13.86
x-Breds 9 3.58 3.36 3.74 3.38 2.81 3.51 761

H 0.29 0.25 0.28 0.24 0.17 0.21 4534
New vs x-Bred (P-value)” .19 0.02 0.30 0.02 0.97 <.01 0.01
Old vs x-bred (Pvalue) (.53 0.99 0.37 0.92 0.65 0.41 0.83
Wagyu vs x-Bred  (Pvalve)’ (.69 0.19 0.91 0.18 0.81 0.04 0.12

*P(< 0.05) values indicated with bold show significant difference between means.
Carcass traits measured according to USDA standards.

Heifers had a lower average daily gain which resulted in a lower hot carcass weight (p < 0.05)
than the steers. Also the score for color was lower for heifers than for the steers (Table 11).
Heifers had more dressing percentage, were fatter and physiologically older than the steers

(p <0.05). Also, they had higher scores for brightness than the steers (p < 0.05).

There were significant differences between sources (Table 12) of cows for marbling, but no
differences (p < 0.05) were observed for other traits. Steers and heifers of WSU Angus had the

highest marbling followed by WSU cross-bred and the commercial cows had the least.
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Table 11
Carcass Traits of Steers and Heifers Adjusted (Least Square) Means by Sex.

Sex Number ADG HotCW Dressing% REA® FatTh. Adj. FatTh. Maturity”
Heifers 53 2.71 864 61.0 14.2 1.06 1.12 116

+ 005 10.11 024 021 0.04 003 430
Steers 62 2.90 927 59.6 14.2 0.83 0.90 76

£ 0.05 926 022 0.19 0.03 0.03 394
P-Value® 0.01 <.01 <.01 0.87 <.01 <.01 <.01
Sex Number Color® Brightness® Firmness® Texture® Fat Color® Fat Luster® Marbling®
Heifers 53 3.35 3.72 3.59 3.65 2.89 3.87 805

+ 0.12 0.10 012 0.10 0.07 0.09 16.72
Steers 62 3.81 3.40 3.67 3.52 2.83 3.74 825

+ 011 0.09 0.11 0.09 007 0.08 15.32
P-Value® <.01 0.02 0.58 0.31 0.54 0.28 0

*P(< 0.05) values indicated with bold show significant difference between means.
®Carcass traits measured according to USDA standards.

Table 12
Carcass Traits of Steers and Heifers Adjusted (Least Square) Means by Source.

Source Number ADG HotCW Dressing% REA? FatTh. Adj. Fat Th. Maturity’
KL 35 2.65 888 59.8 14.1 092 1.00 99
t 0.07 14.84 0.35 031 0.05 0.05 632
WA 34 2.89 888 60.6 139 097 1.02 101
t 007 1384 0.32 0.29 0.05 0.05 589
WX 46 2.88 910 60.6 146 094 1.00 88
t 0.06 12.44 0.29 0.26 0.04 0.04 529

Source Number Color® Brightness® Firmness® Texture® Fat Color® Fat Luster” Marbling®
KL 35 3.55 3.44 3.36 344 2.86 3.97 740
k- 0.17 0.15 0.17 0.15 0.1 0.13 24.55
WA 34 3.61 3.78 3.94 3.77 2.92 3.88 902
* 0.16 0.14 016 0.14 0.10 0.13 22.89
WX 46 3.56 3.45 3.59 3.54 2.81 3.57 802
" 0.15 013 0.14 012 0.09 0.11 20.57

“Carcass traits measured according to USDA standards.

Palatability characteristics. Adjusted least squared means by sire are presented in Table 13.
There were significant differences for shear force between “New” and “Old” genetics, containing
the first lower shear force values, but no differences (p < 0.05) were observed for other traits.
“New” genetics and Wagyu (“Old” and “New” genetics) had lower shear force values than x-
bred (p <0.05) (Table 14). The difference in shear force values between the Wagyu and the x-
bred may be related to the amount of external fat, previously reported in Table 10 . There is
evidence suggesting that subcutaneous fat deposition may be closely associated with beef

palatability (Smith et al., 1976, Bowling et al.. 1977, and Dozal et al., 1982). They explained
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that the insulatory effects of moderate levels of subcutaneous fat reduce the rate of carcass
temperature decline during postmortem chilling and improve beef tenderness by lessening the
extent of cold induced toughening by enhancing the rate and extent of postmortem muscle
autolysis. There were no significant differences for palatability characteristics by sex (p < 0.05)
(Table 15). Source differences were found (Table 16) for shear force values. The WSU cross-

bred had the lowest shear force values.

Table 13
Palatability Characteristics of Steers and Heifers Adjusted (Least Squared) Means by Sire
Sire No. Tenderness Juiciness Flavor Overall No. Shear Force® Cook.L.° CookR.°
Alvin 5 5.62 6.21 5.81 6.00 15 3704 22.80 26.53
% 059 0.57 038 058 % 189 65 1.47 1.06
Fame 5 5.95 6.50 6.01 6.19 16 4060 24.30 25.40
% 059 0.57 038 059 t 181.45 1.41 1.01
Haruki 5 6.37 5.80 6.05 6.24 5] 3325 25.37 30.94
% 0.60 0.58 039 059 % 308 63 239 172
Judo 5 6.71 6.21 6.50 6.78 7 3336 23.46 31.90
t 060 058 039 059 t 291.89 226 1.63
Konishiki 10 5.25 5.89 5.99 573 21 3874 24.06 28.21
t 0.39 0.37 025 038 t 149 11 116 083
Mazda 10 6.59 6.64 6.57 6.69 19 3893 24 47 28.48
t 0.38 0.36 0.24 0.37 £ 162.56 1.26 0.91
Michifuku 5 7.01 7.25 6.84 7.14 19 3434 23.79 26.15
t 0.59 0.57 0.38 059 t 170.02 1.32 095
Rueshaw 5 7.04 7.13 6.88 7.18 10 3888 2519 27.99
t 0.58 0.56 038 0.58 1 222.25 172 124
Old vs New® (P-value) 0.25 0.82 0.58 0.54 0.02 0.50 0.64

® P(< 0.03) values indicated with bold show significant difference between means
®Shear force, grams

¢ Cooking rate in minutes

¢ Cooking loss, percentage
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Table 14
Palatability Characteristics of Steers and Heifers Adjusted (Least Squared) Means by Group

Sire Number Tenderness Juiciness  Flavor Overall Shear Force
New Genetics 25 6.70 6.53 6.44 6.69 3402

t 0.41 038 026 0.39 137 07
Old Genetics 88 6.07 6.26 6.29 6.33 3858

t 0.21 0.20 013 0.20 71.48
x-Breds S 6.20 6.17 6.22 6.07 4169

k4 059 0.55 0.37 0.55 232.62
New vs x-Bred® (P-vaiue)” 0.47 0.57 0.60 0.34 <.01
Old vs x-bred” (P-value)” 0.83 0.86 0.84 0.65 0.20
Wagyu vs x-Bred®  (P-value)” 0.76 0.69 0.69 0.45 0.03

*P(< 0.05) values indicated with bold show significant difference between means.
®Shear force, grams.
“ Cooking rate in minutes

Table 15

Palatability Characteristics of Steers and Heifers Adjusted (Least Squared) Means by Sex
Sex No. Tenderness Juiciness Flavor Overall No. Shear Force® Cook.L.° Cook R.°
Heifers 14 6.13 6.22 6.12 6.29 51 3794 25 28.57

t 0.33 0.31 0.21 0.32 1 103.37 0.80 0.58
Steers 36 6.51 6.69 6.54 6.69 62 3585 24 27.83

t 0.22 0.21 0.14 0.22 t 90.44 0.70 0.50
P-Value® 0.32 0.21 0.10 0.30 0.12 0.20 0.32

*P(< 0.05) values indicated with bold show significant difference between means.
®Shear force, grams,

° Cooking rate in minutes

¢ Cooking loss, percentage

Table 16
Palatability Characteristics of Steers and Heifers Adjusted (Least Squared) Means by Source
Source Number Tenderness Juiciness Flavor Overall No. Shear Force® Cook.L.° Cook. R.°

KL 20 6.57 6.97 6.32 668 34 3869 24 26.88
+ 0.37 0.36 0.24 0.37 + 148,25 1.15 083

WX 30 6.07 5.94 6.34 6.30 33 3421 25 29.21
t 0.28 0.27 0.18 0.28 + 140.97 1.09 0.79

WA - - - - 46 3777 24 28.50
t 124.06 0.96 069

° Shear force, grams
° Cooking rate in minutes
¢ Cooking loss, percentage

CONCLUSIONS

Genetic differences in fatty acid profiles among Wagyu sires indicate that it is possible to
identify and select superior individuals capable of transmitting their ability to accumulate tissue
with less palmitic acid (C16:0) and more oleic acid (C18:1) and high MUFA:SFA when selection
is based independently for each trait. Carcass characteristics among “Old” and “New” Wagyu

genetics show that it possible to select sires that excel in marbling and ribeye area with less
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subcutaneous fat. Although, the sires whose progeny had more desirable fatty acid compositions
were generally not the same as those whose progeny performed positively for desirable carcass
traits. However, more research needs to be done in order to determine if improvement can be
made by selecting for more than one trait simultaneously. These data show that “New” Wagyu
have the genetic ability to produce progeny with lower shear force values, larger ribeye areas,

more marbling and less external fat than “Old ” genetics and x-bred.
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