KKU Res. J.2012; 17(1) 35

A

KKU Res. J. 2012; 17(1):(35-44)
http : //resjournal . kku.ac.th

gumanmegAnasnwiivlszlosi laluaiinslatita

Prediction Equations of Metabolizable Energy Content in Beef
Cattle Diets

a o a ook
qIng nuauny' uasngana auning’
Suwit Thiputen'and Kritapon Sommart "

o a o J a 1% 4 4 a v '
IuﬂﬁﬂﬂWﬂiﬂJmﬂTﬂ MVITAAIMNAAT NIAIVITAIFTAT AUSINPATATAT UH1INYIQYUDULLNU
o a @ 4 4 a @ '
*I9INANTINTE NAIITNIFNTAT AULINBATATAT UHIINSIAIVDULNU
'Corresponding author: kritapon@kku.ac.th

Received february 7,2011
Accepted january 31,2012

UNAnta

ﬂﬁ"?%&lﬂ%zaﬁﬁ*?@qﬂﬁzmﬁxﬁaa%’wanmﬁﬁmwfhwﬁwmﬁsl%’ﬂiﬂwu%' (ME) Tyomnsladie
Taelaoyanamlsznoumani %aﬁmw{mswﬁwuﬁ”ﬁcluwaaﬂ‘nﬂamim%whmiEiﬂﬂ"lﬁ}maﬁ@quﬁ’a Hazou
w?a‘iﬁqmaﬁmqﬁummﬂméﬂ #1uau 6 ¥ila Ae masfudnlznds dudu mades mathdy maugnin
waznaunalnduis vinmsneldaumsinangauiieriined ME 1 12 auns Yszneudas
aumsFaduedieie sauns Fedadulszaninsdaduls R eglugaa 0.57- 0.87, Residual standard
deviation (RSD) 9¢1u414 0.12- 0.19 (P < 0.001, n = 48) taglaaumaFaudunaredulidn 7 aumslasiia
R2 0611924 0.83 -0.98, RSD 011423 0.08 - 0.13 MINMINATOUANUAMIAAADUNATAVBIANMIHIUE
A1 Paired ¢ test NUMMPAUMIHisiNghinandanaata (P>0.05) Aus1939 uaziiin Mean prediction
error (MPE) agﬂumq 0.039 — 0.174 A1 Mean proportional bias (MPB, %) agﬂwﬁn -1.27©40.01 waaalimdiy
Maumsdananiinnugnasauaziiuiga Tasaumsiuuziilimitl19)dde ME (MJ/kgDM) = 5.1194 +
().08451VOMD24h (R2=0.84,RSD=0.13, n =48, P<0.001) ttaz ME (MJ/kgDM) = 8.4967 + 0.29441\/DMD24h
- 0.2099IVOMD24h— 0.0555NFE (R*=0.96, RSD = 0.09, n = 48, P<0.001)



36 KKU Res. J. 2012; 17(1)

Abstract

The aim of this experiment was to establish prediction equation for metabolizable energy value of beef
cattle feedstuffs. A database was derived from chemical composition, in vitro gas production, dry matter and
organic matter digestibility of 6 feedstuffs namely cassava pulp, cassava chip, brewery wasted, coconut meal,
and Pangola grass hay. The results suggested that there were twelve suitable prediction equations. Five simple
regression equations had coefficient of determination (R range from 0.57 to 0.87 and residual standard deviation
(RSD) from 0.12 to 0.19 (P<0.001, n = 48). Seven multiple regression equations had R2 ranged from 0.83 to 0.98
and RSD ranged from 0.08 to 0.19 (P<0.001, n = 48). Accuracy and precision of equations evaluated by Paired
t-test between actual and predicted value were not significant (P>0.05).The mean proportional bias (MPB) ranged
from - 1.27% to 0.01% and mean prediction error (MPE) ranged from 0.039 to 0.174. The Results indicated that
the obtained equations had adequate accuracy and precision for prediction the ME value of beef cattle feedstuffs
in Thailand. The recommended equations are: ME (MJ/kgDM) = 5.1194 + 0.08451VOMD2411 (R2=0.84, RSD =
0.13, n =48, P<0.001) and ME (MJ/kgDM) = 8.4967 + 0.2944IVDMD24h— O.2099IVOMD24h —0.0555NFE (R
=0.96, RSD = 0.09, n = 48, P<0.001).
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Table 1 Chemical composition, gas production, gas kinetic, [VDMD, IVOMD and actual ME of feedstuffs

Treatment!/
Item SEM
CSP CsC BWW PKC CCM PGH
Chemical composition ()
DM 84.94 86.17 87.68 92.43 91.73 87.27 -
oM 93.62 96.98 95.32 95.62 94.02 92.67 -
CP 219 2.32 32.74 16.46 17.97 3.37 -
EE 0.04 0.22 9.50 6.77 10.12 115 -
NFE 79.18 91.23 37.62 55.29 53.81 55.41 -
CF 12.22 3.22 15.46 17.09 12.11 32.74 -
NDF 31.78 14.34 57.91 80.57 67.48 73.27 -
ADF 21.13 7.04 29.98 47.60 36.14 39.43 -
Gas production aml/0.5gDM)
6h 26.14¢ 35.690 20.74d 17.55¢ 48.662 23.19« 0.32
12h 53.71¢ 68.77v 28.77 44.654 88.242 35.09¢ 0.34
24h 138.562  145.11a 36.294 85.41¢ 108.37° 51.794 0.58
48h 178.622  189.372 48.304 102.06¢ 116.710 89.48¢ 0.64
72h 186.492  199.97 56.54¢ 108.090 120.520 120.320 0.64
96 h 189.14=  203.872 59.994 110.01c  121.99b  132.610 0.65
Kinetic of gas production?
a, (ml) -16.26c -10.36b 4.76 -8.98p -8.25p 6.872 0.28
b, (ml) 220.952  226.11a 54.294 122.20¢ 127.60¢ 189.74> 0.74
¢, (% /h 0.04> 0.04v 0.04> 0.05> 0.112 0.01¢ 0.02
|a] +bml 23721 237.042 59.844 131.17¢ 135.85¢ 196.61° 0.77
In vitro digestibility %
IVDMD
12h 39.44ab 35.84b 14.44¢ 30.03<b 52.49 15.88¢ 0.57
24h 77.95b 90.582 20.01e 51.054 61.23¢ 20.87¢ 0.24
IVOMD
12h 30.62° 42.762 15.52¢ 26.36P 46.012 14.69¢ 0.37
24h 77.02v 86.002 24.85¢ 49.344 58.78¢ 24.26¢ 0.21
GE, MJ/kgDM 16.24% 16.53¢ 22.43% 18.225 19.095 17.06% -
DE, MJkgDM 12.17¢ 14.54¢ 7.92¢ 11.8% 12.67 8.20¢ -
ME, MJkgDM 10.89* 12.01¢ 7.02¢ 10.435 11.145 6.29 -

+bedet Means within a row with different superscripts differ significantly (P < 0.05), '/CSP = cassava pulp,

CSC = cassava chip, BWW = brewery wasted, PKC = palm kernel cake meal, CCM = coconut meal, PGH =
Pangola grass hay, */a = intercept (ml), b = volume of gas production (ml/ 0.5 gDM), ¢ = rate of gas production
(% / h), (|aj+b) = potential extent of gas production (ml), */IVDMD = in vitro dry matter digestibility, [VOMD
= in vitro organic matter digestibility, SEM = standard error of mean. 4 ﬁi‘wfﬂ‘ﬁ uazaue (12), 5 aﬁuﬁ uag
A (11) '/ME = metabolizable energy (MJ/kgDM); IVDMD = in vitro dry matter digestibility (%), [IVOMD =
in vitro organic matter digestibility (%), DM = dry matter (%), CP = crude protein (%), EE = ether extract (%),
NFE = nitrogen free extract (%), GP = gas production, h = hour 12, 24, 96, */RSD = residual standard deviation,

3 . .
/ n = observation number, na = not available
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Table 2 Prediction equations for ME from feedstuffs in this study and from international reports

Equations!? Rz RSD? P-value n?
This study
(1) ME = 5.4514+ 0.0785GP12n 057 0.19 ok 48
(2) ME = 5.6083+0.0426GP2un 072 0.15 ok 48
(3) ME = 5.5477+0.0761IVDMD24n 0.87 0.12 ok 48
(4) ME = 5.8890+0.1275IVOMD121 0.63 0.16 ok 48
(5) ME = 5.1194+0.0845IVOMD24n 084 0.13 ok 48
(6) ME = 6.1697+0.1056GP24n - 0.0537GPisn 0.83 0.13 ok 48
(7) ME = 6.0948+0.555GP24n — 0.0473GPasn + 0.0748IVDMD24n 096 0.09 ok 48
(8) ME = 7.7628+ 0.0306GP24n - 0.0229GPosp, — 0.2287IVOMDo4n, + 098 0.08 ok 48
0.26811VDMDa4
(9) ME = 7.6331+0.1155IVDMD241, - 0.0676NFE 095 0.10 ok 48
(10) ME = 8.4967+0.2944IVDMD24n, - 0.20991VOMD:41, — 0.0555NFE 0.96 0.09 ok 48
(11) ME = 6.1919+0.3516]VDMD241, - 0.2994IVOMD2q41, + 0.0451CP 0.96 0.09 ok 48
(12) ME = 3.5917 + 0.0982IVOMD2y4;, + 0.1715EE 094 0.10 ok 48
Others
Menke et al. (7)
(13) ME = 1.54 + 0.145GP24n +0.00412CP + 0.0065CP2 + 0.0206EE 098 0.24 na 89
Steingass and Menke (23)
(14) ME = 1.20 + 0.1456GP24n + 0.007675CP + 0.01642EE 095 0.31 na 139
Rohr et al. (24)
(15) ME = -0.58 + 0.1590GP241, + 0.010200CP + 0.03140EE 090 0.15 na 40
Menke and Steingass (10)
(16) ME = 2.2 + 0.1357GP2n + 0.0057CP + 0.0002859EE2 094 042 na 200
Table 3 The precision of ME (MJ/kg) prediction equations in beef cattle feedstuff
Equations Predicted (P)tSE ~ Residual (P-A) Paired f - test A vs. P (P-value) MPB, % MPE
@ 9.63 £0.24 -0.0028 +0.20 ns -0.02 0.14
@ 9.62+0.27 -0.0062 £ 0.16 ns -0.07 0.11
€) 9.63+0.29 -0.0029 £0.11 ns -0.03 0.07
) 9.63+0.25 -0.0018 +0.18 ns -0.02 0.13
(©) 9.63+0.29 -0.0004 +0.12 ns -0.01 0.08
© 9.64 £0.29 0.0087 +£0.12 ns 0.09 0.08
@ 9.62+0.30 -0.0056 + 0.05 ns -0.06 0.04
® 9.57+0.11 -0.0552 +0.24 ns -1.27 0.17
9 9.63+0.30 -0.0018 + 0.06 ns -0.02 0.04
a0 9.63+0.05 0.0010 £ 0.05 ns 0.01 0.03
an 9.63+0.30 -0.0039 + 0.06 ns -0.04 0.04
a2 9.63+0.31 0.0010 £ 0.05 ns -0.03 0.05
a3 186.30 £ 35.86 176.67 £35.99 o 98.4 31.64
a4 3.43+0.18 -6.19 £ 0.38 o -146 0.70
a5 2.70+0.30 -6.92 +0.46 o -116 0.79
16 6.82 +£0.58 -2.80+ 0.68 o -4.1 0.56

Actual (A£SE) 9.63+0.32, ME = metabolizable energy, MPE = mean prediction error, MPB = Mean

proportional bias, %, ns= non significance, ** P <0.001



