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Table 1 Measured nutrient levels and calculated GE of TMR samples %
B il 2t 5 HLET 2 HLEE H 5 THI KKy TR W) psNilc
Sample No. CF CP DM Ash NFE GE/(MJ/kg)
1 15.95 15.85 91.11 9.36 45.74 16.39
2 17.86 16.15 95.24 9.63 44.77 17.71
3 16.74 16.76 94.53 9.29 44.40 17.78
4 15.65 17.28 91.58 8.59 44.16 17.07
5 18.10 15.89 91.03 9.54 43.72 16.24
6 14.09 16.64 92.02 8.64 46.68 17.06
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k1
GETETRS iR HLEE F 5 AR’ HUIK 5y TRE MY FLBE
Sample No. CF CP DM Ash NFE GE/(MJ/kg)
7 15.11 16.71 91.57 8.55 44.31 17.24
8 15.41 15.94 89.59 8.78 43.39 16.64
9 14.53 15.94 91.05 9.94 44.50 16.68
10 15.94 16.07 87.79 8.24 40.23 16.74
11 19.36 16.05 91.01 8.76 42.66 16.58
12 12.38 15.89 90.78 11.12 44.32 16.58
13 17.49 14.32 90.65 8.02 46.34 16.54
14 14.35 15.40 91.11 8.69 48.52 16.40
15 14.62 16.74 92.89 10.23 46.31 17.07

MFE 2 AT LLE 18 .40 H ¥ W4 B e ik, SR E TMR 2 RER, B AR E N 60 B
5 FAR T E AR B TS ABE (P<0.05) . 60,100 100 H i Br i #5 0 S BE B A VR , 5 ARk T AT
HmEH i) SR s, S ERE TR A B felE  HSRELRFEER,
I, R EER(P>0.05), FRGERFW RHAA
*£2 FAEMENETEEXERESEREFGEAEMNLE

Table 2 Comparison of oxygen bomb calorimetry and national standard method for measuring/

calculating GE under different grinding particle sizes MIJ/kg
A #49% Oxygen bomb calorimetry
ESpINGS
Hedh i 18 H kw2 40 HBywea 60 ) sl 100 FB 4l National
Sample No. 18 mesh grinding 40 mesh grinding 60 mesh grinding 100 mesh pulverized standard
group group group group method
1 16.64 15.83 16.98 17.06 16.39
2 15.72 16.38 17.20 16.67 17.71
3 16.51 16.92 17.39 17.28 17.78
4 15.75 16.36 17.10 16.31 17.07
5 16.70 16.36 16.91 16.90 16.24
6 15.46 16.50 16.91 16.91 17.06
7 14.99 16.55 17.05 17.02 17.24
8 15.79 16.50 16.71 16.66 16.64
9 16.82 15.86 16.78 16.78 16.68
10 14.47 16.15 16.74 16.80 16.74
11 14.85 16.06 17.18 17.25 16.58
12 16.86 15.98 16.99 17.12 16.58
13 16.90 16.04 16.95 16.92 16.54
14 16.51 15.43 17.05 16.77 16.40
15 16.51 16.68 17.49 17.04 17.07
SEHI{H Average value 16.03+0.80"" 16.24+0.38"° 17.03£0.224 16.95+0.19* 16.85+0.46*

X TP, TR R 7 B4R 22 5 R 53 (P>0.05)  RV/NG F-BE R 2 5% 1 (P<0.05) , AR S 58
RN 223 (P<0.01) .

In the same row, values for average values with same letter mean no significant difference ( P>0.05) , while with different
small letter superscripts mean significant difference ( P<0.05) , and with different capital letter superscripts mean significant differ-
ence (P<0.01).



9 11 BEBTHECAEE Ay RORE EE X A PRI A TR HORE B RS2 4197
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W T 60 1 100 H# R4, W TMR ¥

Al AR IR 60 H DAL, SR 4 5 e Gk i 1
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Table 3 Relative average deviation of GE measured by oxygen bomb calorimetry at different

grinding particle sizes %

18 H el

40 B4

60 B 100 H# e

B i 2t 5 o o . ,
18 mesh grinding 40 mesh grinding 60 mesh grinding 100 mesh pulverized

Sample No.

group group group group
1 1.61 2.95 0.78 0.30
2 1.06 1.13 0.14 0.26
3 1.45 2.43 0.11 0.49
4 4.11 2.95 1.19 0.33
5 3.58 2.91 0.19 0.21
6 2.05 0.69 0.01 0.19
7 1.35 2.05 0.26 0.08
8 2.13 0.78 0.26 0.23
9 2.03 5.37 0.89 0.27
10 2.14 2.57 0.23 0.02
11 2.49 5.97 0.02 0.44
12 1.97 2.37 0.34 0.24
13 4.99 0.41 0.03 0.30
14 1.19 2.62 0.52 0.29
15 2.00 0.88 0.17 0.28
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Effects of Grinding Particle Size on Gross Energy of Total Mixed
Ration Measured by Oxygen Bomb Calorimetry

CAI Amin LI Pengtao FAN Yiting LI Gaiying GAO Tengyun”
(College of Animal Science and Veterinary Medicine, Henan Agricultural University, Zhengzhou 450046, China)

Abstract: This experiment was to study the effect of grinding particle size on gross energy ( GE) of total
mixed ration (TMR) measured by oxygen bomb calorimetry. Fifteen samples of total mixed ration ( TMR) for
dairy cow were selected and pulverized to 18, 40, 60 and 100 mesh, respectively. The GE of each sample was
determined by oxygen bomb calorimeter, the contents of nutrients such as dry matter (DM) , crude fat (EE) ,
ash ( Ash) and crude fiber (CF) were determined by national standard method, and the GE was calculated ref-
erence to the NY/T 34—2004 method, to compare the difference in GE with different degrees of comminution
and to determine the optimum grinding particle size for the determination of GE of TMR by the oxygen bomb
calorimetry. The results showed that the GE of the 18 and 40 mesh grinding groups was lower, which was sig-
nificantly lower than that of the 60, 100 mesh grinding groups and the GE calculated by national standard
method ( P<0.01) ; the GE of 60 and 100 mesh grinding groups was higher, compared with the GE calculated
by the national standard method, there was no significant difference ( P>0.05) ; the relative average deviation
of the 18 and 40 mesh grinding groups was higher than that of the 60 and 100 mesh grinding groups. It is
shown that when the measured TMR is subjected to 60 or 100 mesh pulverization, the GE measured by oxygen
bomb calorimetry is more accurate and has higher precision, and GE which is calculated by the national stand-
ard method can be substituted for each other. Comprehensive analysis reveals that the TMR for dairy cow is
pulverized to 60 mesh can meet the need of GE determination by oxygen bomb calorimetry.[ Chinese Journal
of Animal Nutrition, 2019, 31(9) :4194-4199 ]

Key words: TMR; grinding particle size; oxygen bomb calorimeter; gross energy
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