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BIS Introduction

REERE—F

ERFR, BEE2—MIBRBSMHE  Energyisnota

nutrient, but a property of objects

BEEAESEL, BEEFABENEI Energy cannot be lost

and exists in different forms

REERBRE

component of

REENHS Energy is the most expensive
the diet

BEEFELSE

S RMBERE —HETUREMRAN  Energy is mainly

retained in the body as protein and lipid

BEEBUATPREEFZSNRHEEFRFAFERN  Energy, asATP,is

required in nu

merous metabolic processes
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Only part of the ingested energy is retained

MR Gross energy (GE) » 268 Fecal energy
HAkBEDigestible energy (DE)|| > JRBE Urinary energy, CH,, H,
Rt EEMetabolizable energy (ME) > P Heat production

;

#HE Retained energy (RE)
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Only part of the ingested energy is retained

Z£ Feces
FR¥E+ER
Methane +
FEH urine
Heat
production
TLRRIEEE
Retained
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E\ﬁg\ 3ﬁ{5ﬁgﬁ1%Wﬁg Gross energy (GE), digestible

energy (DE), and metabolizable energy (ME)
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GE values of feed ingredients
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Estimation of GE values

= BE=17.33+0.62845 1 i +2.34 /15 W7-1.84 K41

GE=17.33+0.628 CP + 2.34 fat — 1.84 ash
(NRC, 1998)

MAE=22.6fHE H i+38.85 i +17 .57/ +16.7FE+18.65 FEY)
¥R EE W= M40 i - CRHL 22 3 o+ A B+ 0 K+ 6D

GE =22.6 CP + 38.8 fat + 17.5 starch + 16.7 sugars + 18.6 residue

residue = OM — (CP + fat + starch + sugars)
(Noblet et al., 1994. J. Anim. Sci. 72:344-354)
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Effect of fiber on energy digestibility
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Effect of fiber on energy digestibility
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Fecal energy losses
TR RPHARR A E FF i ER

BB ML RBE BT S B N
N BE{E Energy digestibility e e
decreases with fiber content

SR ML BE ST N i
HEACHE(BI: 2 W {LAE(R) e
Sows digest fiber better than do st
growing pigs (i.e., 2 DE values)
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Effect of dietary protein on energy availability
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The ME value of protein depends on its utilization
ACHEEH

Digestible protein

A 4 \ 4
NEEHR TIIREH R
Excess protein Deposited protein

v v

FR 2 urea mRSEcarbon chain
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The ME value of protein depends on its utilization

35 - = carbon chain ®murea
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Lys Met Cys Thr Trp lle Leu Val Phe Tyr His Arg Ser Gly Ala Glu GIn Pro Asp Asn
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F%{ﬂ;ﬁﬁgﬁﬁ Components of heat production and net

energy (NE)
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Energy losses and energy systems

Hhe GF — ZfE Fecal energy
Al aE DE . JRAE, WL, /_—7_\3/—:&
¥ Urinary energy, CH,, H,
Ri5TRE 'ViE — HUfEE Heat increment
el NE . ZIR .
v Fasting heat production
mEEEE | RE
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Indirect calorimetry (respiration chamber)
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Indirect calorimetry (respiration chamber)
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F?&éﬂﬁ Components of heat production

Z8 UEFE(HR) IEFE(FSHR) 5]
® Fasting Heat increment (long-term) mHeat increment (short-term) ® Activity
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Estimating energy values from dlgestible nutrients

S
(kJ/9) (kJ/9) (kJ/9) (%) (%)

F H FEProtein 23.3 20.4 12.1

A AgLipid 38.7 39.3 35.0 101 89
SEFrStarch 17.5 17.5 14.3 100 82
MESugars 16.8 16.5 11.9 98 73
F#4Fiber : 16.7 15.5 8.6 93 56
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The ranking of feed ingredients depends on the system of expression

| E®EEGE | JH{CBEDE | RIsHEEVE

EAKCorn i) 100 (18.7) 100 (16.4) 100 (16.0) 100 (12.8)
/NEWheat 97 97 97 94
=32Sorghum 101 100 100 99
Z fdSoybean meal 105 102 95 72
Z FxWheat bran 101 65 63 56

ZiH Soy oil 210 203 207 232
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ﬁglﬁﬁﬂg{bﬁéﬁ'lﬁ& Stoichiometry of energy

transactions
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Stoichiometry of energy transactions

REMR e KIS
Amino acids Lipids  Carbohydrates

|
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Intermediary
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Amino acids Lipids
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10 Theoretical efficiency of ATP synthesis
110 -
0 100 -
|_
< 90 -
LIJ -]
Y 80
2 70 -
60 -
OOQ;@ (b&j\\ﬁ @ Ag&‘\ &KQ \\® Q,OAQ & &x\*\z\\ \Q%Zg% ;’?\’% g? g g&o Q’Qv \fb\'eioQ\&&@
% % \/ ‘/ 7 / Q{\‘/ %0 ¢ 3
¢ SRS e W&% SR Sy
@)@Q‘g@v
&

van Milgen (2002) J. Nutr. 132:3195-320

aoRe Energy utilization and energy systems
CCCCCC n
Jaap van Milgen

SCIENCE & IMPACT



ST IR

Efficiencv of nutrient transformations

e

Experimental

ERD- A

Starch — Lipid SEEL 0.84
R AE-H g

Lipid — Lipid 0.97 0.88
THR-HE .

Protein — Lipid 0.67 0.52
= =4

BEHR-EAR alg 7> 0.60

Protein — Protein

*REEHRAER no protein turnover
van Milgen (2002) J. Nutr. 132:3195-320
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X1 Conclusions
BENIREERIEMERERFEIRIE  Energy digestibility is

greater in sows than in growing pigs
HEENHEBRPEEFRN—EIH , BEREEDBRPES

(BEY—EB Efficiency is part of the energy requirement in
an ME system and part of the energy value in an NE system

TAEER BRI EEURTFFRRRYGEEM R The relative ranking

of feed ingredients depends on the system of expression

BiHS—E P RREFERE SR LA R FE R GRE

A considerable part of the heat increment and energy efficiency
can be explained by biochemistry
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