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Ascertaining the Sensory Characteristics of Beef Fed Whole Crop Rice Silage
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Abstract An analytical sensory evaluation of beef fed whole crop rice silage was performed in order to ascertain
its characteristics. The cattle in question were managed and bred at livestock research facilities located in Saitama,
Chiba and Nagano prefectures. Results were compared to objective measurements (rupture properties, free amino
acids, and inosinic acid content). The cattle consisted of a test group of 33 crossbred steers (11 head from Chiba, 7
from Saitama, and 15 from Nagano) and a control group of 15 steers (4 head from Chiba, 3 from Saitama, and 8 from
Nagano). Analytical sensory evaluation was performed using an eight-point evaluation scale. The test cattle had
lower values for "fattiness" and higher values for "overall texture," "intensity of flavor," "desired umami taste," and
"overall rating" in comparison to the control group. There were no significant differences between the two groups
in terms of rupture stress. Total inosinic acid and glutamic acid content were significantly higher in the test group
compared to the control group. Sensory evaluation indicated that beef fed whole crop rice silage had superior
characteristics compared to the control group.
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Table 2 Results of analytical sensory evaluation in Saitama Prefecture

£EE ’ifﬁ’n;_gﬁf *“(’j;u;;’; s gt | P22 ﬁ@zgu AROB S ff‘?‘;":; AT
4008 E 4.9 4.9 4.6 4.9 4.6 5.1 4.9 5.6 5.4
S D 075 0 90 1. 00 0 56 0 70 0. 66 078 079 0 86
7481 EH 5.5 5.1 4.8 5.0 4.7 4.8 4.7 5.1 4.8
S D 0 88 0 81 0 83 073 0 87 0 83 077 0 81 0 65
1818 EH 4.0 4.1 3.9 3.7 3.3 4.0 4.7 4.8 4.2
= S D 0 82 0 74 0 74 0 47 0 47 0 47 0 82 0 63 0 63
;ﬁ 6545 EH 4.7 4.3 4.1 3.4 3.2 4.1 4.3 4.3 4.6
" S D 0 82 1. 05 1. 70 0 68 0 63 0 74 0 67 0 82 1.07
= 9508 EH 4.9 5.2 4.4 5.2 5.0 5.3 5.0 5.2 5.4
S D 074 079 0 83 0 42 0 67 0 47 0 82 0 42 0. 68
1771 EH 4.7 4.7 4.6 5.3 5.0 5.3 4.9 5.2 5.4
S D 0 82 0 82 1.17 0 67 0 67 0 47 057 0 63 0 68
6552 EH 4.9 4.7 4.8 5.3 4.6 5.8 5.3 5.6 5.8
S D 0. 99 1. 05 079 0 82 0 68 0 42 0 67 0 68 0 42
1939 EH 4.3 4.4 3.7 5.3 5.1 4.3 4.6 5.0 4.6
% S D 1. 75 1.22 0 92 0 98 078 0 83 1. 00 0 87 079
. 1273 EH 5.4 5.0 4.1 5.0 4.9 4.9 4.6 4.8 5.0
S D 0. 80 0 73 0 93 073 0 96 7. 00 0 95 0 91 7.70
= 9484 EH 5.0 5.2 4.6 5.3 4.8 4.8 4.9 5.3 4.8
S D 0 89 075 071 077 1. 05 0 91 0 81 1. 70 0 98
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Fig. 1 Comparison of mean values for sensory evaluation of beef from the test plot

and control plot in Saitama Prefecture
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Table 3 Results of analytical sensory evaluation in Chiba Prefecture

tES ’ifﬁ’n;_gﬁf *“(’j;u;;’; s gt | P22 “ﬁggt* AROBE ff‘?‘;":; AT
9877 EH 5.9 5.3 4.7 5.4 5.9 5.3 4.7 5.0 4.8
S D. 0 99 0 67 0 82 0 83 0 99 0 67 0 94 067 079
2995 E 5.7 5.4 4.7 5.1 4.9 5.3 4.9 5.0 5.0
S D 0 67 0 68 0 82 0 99 0 99 067 0 87 067 0 47
1470 E 5.6 5.1 4.6 5.6 5.1 5.1 5.1 5.1 5.2
S D 1. 26 1.29 1.57 0 96 0 99 074 0 74 074 079
3069 EH 5.1 5.0 4.6 4.3 5.1 5.1 4.8 5.3 5.4
S D 0 74 0 67 0 96 0 94 0 99 0 87 079 1.715 1.07
9688 E 5.9 5.7 4.8 5.6 5.3 5.4 5.0 5.4 5.2
=t S D. 0 57 067 1. 13 0 68 0 47 0 83 0 94 0 83 1.03
£ 8709 E 5.0 5.0 4.6 5.2 5.1 5.1 5.2 5.6 5.6
! S D 0 94 1. 05 0 96 0 42 0 57 074 0 63 0 83 0 96
=3 9669 EH 5.0 4.8 4.6 5.3 5.8 5.1 5.2 5.3 4.8
S D 0 67 079 1. 26 0 82 0 63 0 87 0 63 0 82 1.23
3084 E 5.3 5.4 4.6 5.7 5.7 5.2 4.7 4.7 4.9
S D. 0 67 0 96 1.26 047 0 .94 0 63 0 94 067 0 87
3707 E 4.3 4.0 4.0 3.8 4.0 4.2 4.1 4.6 4.4
S D 0 82 1. 05 1. 05 0 63 0 94 079 0 37 0. 50 0 83
3609 EH 5.8 5.2 5.1 5.3 5.1 5.3 4.2 5.0 5.2
S D 0 63 079 0 74 0 67 0 57 0 94 1. 03 1. 33 0 92
3912 E 5.1 5.1 4.3 5.8 5.9 4.8 5.0 4.8 4.6
S D. 074 0 74 0 82 0 42 057 0 63 0 94 1.03 0 83
6414 E 4.8 4.6 3.7 4.6 4.9 4.4 5.2 5.2 4.7
S D 079 1.07 0 94 1.07 0 99 0 96 0 63 1.23 0 94
%t 9868 EH 5.7 5.6 5.1 5.2 5.4 4.8 4.8 4.3 4.3
. S D 0 82 0 83 0 74 079 0 68 1. 13 0 92 0 47 1. 05
0043 E 5.0 4.4 4.4 4.7 4.7 4.1 4.7 4.8 4.0
X S D. 1.41 1.34 1.26 1. 15 0 82 0 99 1. 715 1. 13 1. 05
6201 E 4.6 4.6 3.9 4.9 5.1 4.2 4.2 4.6 4.4
S D 1.17 1.07 0 87 074 0 57 0 92 0 63 1.17 0 50
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Fig. 2 Comparison of mean values for sensory evaluation of beef from the test plot

and control plot in Chiba Prefecture
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Table 4 Results of analytical sensory evaluation in Nagano Prefecture

tES “‘(’gégﬁf “‘(’gu;;’; s gt | P22 *’ﬁzg& AROBE '”lfrf‘\”;gui AT
0159 E 5.8 5.7 5.3 5.4 5.0 5.7 5.0 5.3 5.4
S D 0 42 0 47 0 82 0 83 0 67 0 47 0 67 0 67 0 68
0173 EH 4.9 4.9 4.3 5.3 4.9 4.8 5.7 5.8 5.0
S D 0 87 1.70 0 94 0 67 0 87 079 0 82 0 63 0 67
0180 EH 5.4 6.0 5.2 6.0 6.0 5.1 4.2 5.1 4.7
S D 1.07 1.05 1.03 0 67 0 47 1.37 079 074 0 94
1364 EH 5.4 5.2 4.9 5.4 5.0 5.2 5.0 5.1 4.9
S D 0. 50 0 92 0 74 0. 68 0 82 0 63 0 67 0 87 0 87
1524 E 4.5 4.5 4.4 4.6 4.0 5.0 5.3 5.4 5.4
S D 7. 00 7. 00 7. 71 0 99 1. 00 0 87 1. 09 0 99 1.77
1586 E 3.7 3.9 3.7 4.0 3.4 4.0 4.9 5.3 4.4
S D 0 67 0 57 0 67 0. 00 0 68 0 47 0 87 0 47 0 96
1630 E 4.0 4.4 4.0 4.2 3.8 4.2 4.7 5.6 4.3
= S D 0 67 1.07 1. 05 079 1. 03 0 92 0 94 0 83 0 82
B 1305 EH 4.9 4.9 4.8 5.1 4.4 5.2 5.1 5.0 5.6
& S D 0 99 0 99 1.03 074 0 83 0 63 0 57 0 82 0 96
=3 1517 EH 5.3 4.9 4.4 5.0 4.3 5.1 4.9 4.9 5.3
S D 0 43 0 60 0 48 0. 00 0 43 0. 60 0 33 0. 60 0. 66
1562 EH 5.3 4.8 4.4 5.0 4.9 4.9 4.8 5.1 4.9
S D 1. 75 0 92 0 83 0 67 1.29 057 079 074 1. 10
1579 E 5.3 5.6 4.9 5.2 5.0 5.3 5.1 5.2 5.3
S D 0 67 0. 50 074 0 63 0 47 0 47 0 57 0 92 0 47
2888 E 5.1 4.7 4.3 4.8 4.2 4.9 5.1 5.3 5.2
S D 0 57 0 67 0 94 1. 03 0 92 0 87 0 74 0 82 079
2932 E 5.3 5.3 4.6 4.9 4.6 5.0 4.8 5.2 5.0
S D 0 94 0 94 0 96 0 99 1. 26 0 94 0 92 0 92 0 82
6556 EH 3.9 3.4 3.9 4.0 3.6 4.0 4.0 4.7 3.9
S D 0 99 0 83 0 87 0 67 0. 50 0 82 0 67 0 82 074
0758 EH 5.3 5.0 5.0 5.3 4.7 4.9 4.7 4.9 4.9
S D 1. 75 0 82 1.05 0 .94 0 82 0 99 0 67 0 87 074
1357 EH 5.9 6.1 5.4 6.0 6.3 5.3 4.4 4.6 4.5
S D 1.05 0. 60 0 86 0. 50 0 43 0 83 0 86 0 86 0 87
1371 E 4.3 4.3 4.3 4.7 4.4 4.3 4.7 4.8 4.4
S D 0 82 0 47 0 82 0 67 0 68 0 47 0 67 079 0 50
1500 E 5.0 4.9 4.2 5.2 5.1 5.0 4.7 4.9 5.2
S D 1.25 0 87 1. 03 0 63 0 99 0 94 0 82 0 87 1. 13
it 1616 E 5.4 5.6 5.0 5.4 5.2 5.4 4.7 4.8 5.2
@ S D 0. 50 0 68 0 94 0 68 079 0. 68 0 67 0 63 0 63
2991 EH 5.0 5.2 4.6 5.0 4.6 5.2 4.9 4.8 5.1
X S D 0 67 0 42 0 68 0 67 0. 68 0 63 074 0 92 0 57
3938 EH 4.4 4.4 4.0 5.1 4.8 4.8 4.2 4.3 4.9
S D 0 68 0 83 1.05 074 0 92 1.03 0 63 0 67 074
5107 EH 5.2 5.7 5.2 5.9 5.2 5.4 4.4 4.4 4.7
S D 1.03 0 94 079 074 0 63 0 96 0 83 0 96 0 67
8082 E 4.3 4.7 4.0 4.7 4.6 4.4 4.6 4.7 4.4
S D 1. 05 0 94 0 67 1. 15 0 50 1.07 0 83 0 94 1.07
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Fig. 3 Comparison of mean values for sensory evaluation of beef from the test plot
and control plot in Nagano Prefecture
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Fig. 4 Comparison of mean values for sensory evaluation of beef from the test plot and control plot

Table 5 Multiple regression equation for results of sensory evaluation

Y=0. 087+0. 547X;+0. 253X,+0. 182X3

WA, X BEMLEE X FHOFE L) £IK, Xs: BB
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Fig. 5 Results of principal component analysis for sensory evaluation of beef fed whole crop rice silage

M—2. BEHTAIE
SE R AR I ZE DA R 2 Table 6 (278 L72o %

Table 7 5’- inosinic acid and glutamic acid content
(umol/g meat)

WIS 77 1L 5B IX 5.09-7.68 (x0.1MPa) T& 1), xt HERE SD HEBX SD
MEIX 3.24-8.53 (x0.1MPa) & #EDALNT, &5 1/ UBmE
5OHRE L BEMIEIC L E, FREOI S BEE 1.35 704 1.43 0 03
Z BNz,
TFEE 3.19 1.17 3.13 0 84
Table 6 Breaking stress of beef fed whole crop rice silage £na 3. 07 /10 1 9@’ ! 56
BBRIS A (x0. 1MPa)
R SO HEBEX SD #®a 275  1.31 2.14 1.34
BER 5.09 228 3.52 0. 66 FJILE I UBE
BEER 0. 60 0 43 0.54 021
FER 7.68 251 8.53 1. 44
TFEE 0.39 0.10 0.38 0 04
EFER 5.38 305 3.24 379
n.s EHFE 1.12 0 .40 0.68 025
M—3. > %ERAEE e 0.552 042 0.3 079
5 ERBAMEDOMRE Table 7 1R L7 47 o o T 2w T
VUM EEIIREEX 1.35-3.19 (4 mol/g meat), X T 4
RERX LB OFEE  TIVT 7Ry WA
M1X 1.43-3.13 (umol/g meat) TH Y, REFELHE PRI SRR O ;6 @7:8 f% R
p .

AEEcEHE I NFR GUBRIX n=15, FEX
n=8) DAABIHBEXNE VIR L o7

TNT 7Ry MIPBOWTn550  p<0.05
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WEET I BRAIEIC I A VY I VEREEIR, R
B%[X 0.39-1.12 ( xmol/g meat) *FHEIX 0.38-0.68 (u
mol/g meat) TH ), T XTOMAMTHEIZHER
XOFRBENMETH o720 ) THEESEE LT, 1
U UBRETVY I VRO ERHMEE AL EFEEIZHR
BIXDFAE L, BRI L 2B ENEMIT SN
2o TOZ LI, A Y UEREMTIR, FEICED
MWEETY, AMIE, vy 3 UERE DTSR
WZED XD ) FHER LTS (BAF, 1960)
2 o, BT OEFHENE eI T W EIC %
HZENRNEEINT,

SRIOFERRIZL Y, FRERMESSFRIE, W
DI R L SN, HEAS-IL %L, FALL
WEBER ) DB D, BEEORBWERATH L L&
ganl, F— LANOMBEEOWIEHRE LD, %
BRI RN I Y 3 VEEREDE L (P, 2009)
B qiHa-b I 7 20— VEAE (R, 2009)
WEHEENTBY, 202 E05, BEMNLRET
HUY, BRHENPEILL TR\ LA [HHEE] 257
WEEZ LN, 2FNEENFLL, T, BB
BEWs OERAL A EIH S, * MEb Pl shs 2 &
(FTE, 2009) ¥ 226, ABDBWE ENizE#E
Abhlze ZOZiFMFa-bIT 7 20— VER
TR OREIZRITT EE % # X 72 (RTNassu
et.al.201)® OFER L —K T 5, T2, 5 TR
EDZ N LiE, BFEATORBMEICEL, I8
WieEndid, HROLZAESEERE W L]
EDNEZONDH, REEMONNV Y —%FRWTH
HHIEIREN, A AEBMARGGRE RS
BOIL R LEBEEIIFIND,
V. #55R

A A BB S A RO BRI BT, #H
e B 1L BB X -1 24.7% & o IR IX 35 24.5% &
EIFF &8 TH o 7298, RERKITEAME D 7 <
feoZ <, JABE - 5 FHROFEMAE C, BEFT
flid BEETH - 720

SE AR W E 2 © 15 S N2 BEWTE I7 13 3R X
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