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Nutrient I 3 5a
Prehension 13 bl
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Digestion
Absorption
Transportation
Assimilation
Catabolism
Excretion
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Nutrients are interrelated through the animal's metabolism.

II.
Fat
Nutrient Carbohydrate
Inputs Protein
to Animal Minerals
Vitamins

i 1

;S Y T Energy «— Excess Protein

N
Biochemical /' \
Interchange Carbohydrate : Non-essentfal AA
) N

within cells J,

Minerals Excess Essential AA

Vitamins

N

Growth: Hyperplasfa L.*-_,.ﬁ;;.
hypertrophy

Maintenance
Storage: Lipid, glycogen, Drotein,
minerals
Secretions: Milk
Excretions: Urine, sweat, urea,
uric acid, bile, CO2, NH4t

i Work: Anything done by animal
that causes a change 1in
the environment
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Composition

Compos ition

Lean —arts
Mature Animals Imma ture’ Solvent

Man Steer Hog Plant Grain Hay = Soybean Meal

Nater 59 54 58 70.0 13

Fat 20 26 25 0.8 3.8 Ii:g 15 'g

Eum 16 15 15 2.5 9.0 7.0 45.8

o 1 1 1  25.0 73.0 727 37.5
4 4.6 2.8 1.7 1.2 8.3 5.8
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~ ntia utrients
- ———tvne~—wnyesTET ESSENETaT N

3
Body 2
weight
gain 1
(units/day)
(o}
-1

l— """""" i Some nutrients
g are toxic when
@ . consumed in
‘-. high quantity
j § 1 1.5 20 2.5 °
death

death

Nutrient Intake

C. Animal Response to Ingested Non-essentf’a'l Nutrients

3 =~
: ‘-‘ Some nonessentaf]
Body 2+ N nutrients are
weight L toxic at
-fain . : | . high intakes
(units/day) b
; 5 1 1.5 20 2.5 -
= death

Nutrient Intake
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[ Weende Proximate Analysis System (1865)]
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HO—C—H

H,N—%H— {x carbon)

COOH

oo~

+HN—CH
c“’ou = é": C. D
Lglycerose L-amino acwd L-alanine

THE PROTEINS AND THEIR METABOLISM

(Zwatrer won)

>carboxylic acids (neutral)

?H,——COOH

rboxylic scids (basic)
NH—CH,—I:H,—-CH,——cH—coou
=—NH NH,
NH,

Arginine, Cq M 4Ny Oy

CH;—CH—COOH f":—ﬁﬂr—cﬂa—cua H—COOH
NH, NH, NH; NH,
Giycine, C3HsNO; “Alanine, C3H7NO3 Lytine. CsH1aMN30,
Amino-scetic acid - o ackd N‘Dhﬂﬂnow achd
: NH,
CH,— (':H—OOOH CH; H—CH—COOH —0
H
NH, H; NHy "——-c"’-—_cH’—_cH'__?H_wOH
8.rin- C,H-,HO, 'vuim,c.u,,uo, | i
a-A Dionic scid oA vi-butyric acid H ~H3
Citrulline, C‘“uo,ﬂ’
—z:—cu, —gH—CcooH cu.—cu,ﬁci:u-co*—coou = sleric acid
CHy NH, D. &rlﬁar-cantalnirq &nino acids
ﬂ.oncm-.c‘uuno, *“l1soleucine, CgH 13 NOy
L 1 1 4 - " acid A : v

R 2 4

H—COOH

Threonine, CaHNO,

n—hnlno-‘-hmroxvh-nvric -cxd

8. Monoamino- dicarboxylic scids facidic)

H;—COOH
H—NH,
e

Aspartic acid, CqH,NO.
Amino-succinic acid

Diiodotyrosine

HOQ—CH,—?H—-COOH

Ornln. c-u.,u,o.s,

—S—s
nu,

’
NH,
H

H—S—CH,

E;:\lﬂz

Cysteine, CyH,
acid) A Bhiom "‘uo'zs-:u
CH.—S—-CH,—'—-CH,——?H——OOOH
NH,
“Methion .

1—CH;—COOH T
H—NH, 1. N’un.ﬁe-mine-:lds

H

Gl:_t-m_c-ﬁa.csuoﬂoo O—cu,—?u—coou HOQCH,—?H—COOH
NH,

“"h-wl-lqnln., c.u_..no.

NH,

NH,;

Thyroxine

11l. Heterocyclic amino acids

Histidine, CgHsN303
g et
s

' 1
0Q0—< }—cu,-—tl:u—coou
h ) NH,

Tyrosine, CyH,, NO;
a-Amino-S-pecshydroxy-
Phenyl-propronic scid

u,—clzu—'coou e
CH; CH—COOH
NH 2 -
2 \NH -

o

*Proline, Cs HgNO3

HO—CH—CH
(':H CH‘ COOH I’ i‘u: §
’ \;a HC 7S~ c’:

S0

acid

(I:H—COOH
NH,
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(Van Soest Detergent Fiber Analysis System)
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Detergent fiber analysis (van soest)
Feed sample of known dry matter

Boil in neutral detergent (Sodium lauryl sulfate)

NDF NDS
Neutral detergent fiber Neutral de%rqent solubles
Plant cell walls: Cell contents(98% digestible)
Hemicellulose, Cellulose, lignin Soluble carbohydrate, starch
Damaged protein (Digestibility Protein, fat ,pec, NPN (largely
Is variable and depend on plant Available to all animal for digestion)

type and animal digestive system

Boil in acid detergent(Acetyl tri-methyl Ammonium Bromide)
ADS

ADF :
Acid detergent fiber ACIQI ee’cergF:I nt ggluble
Cellulose, lignin, Cillican Heat

damaged protein

I
Boil in 721 /oH2504 Cellulose dissolved

Lignin+mineral

Ash al'1 500 c
v

Lignin burned away
A~
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ION system is base upon At waters pPhysiological fuel values.

Derivation
. i Atwater
Cress_Energy Digestibility .
-CHO 4.15 x 98 = 4 Kcal /g
Fat 4.15 X .95 = 9 Kcal /g
Protein (3.65-1.25) x 92 =4 Kcal /g

35l (5 5! H;f;})#xtﬁ(z/zj)'j_- Shls o, a5 sl 4l



Derivation

Gross Energy Digestibility Atwater Valve
CHO 4.15 X 0.98 4 Kcal/g
Fat 9.4 X 0.95 9 Kcal/g
Protein (5.65-1.25)  x 0.92 Kcal/g 4
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ross Energy

(100%)

b.

— Digestible Energy —

(DE)

(20-90%)

~— Fecal Energy

Undigested
feed

Metabolic
products:
mucosa
bacteria

enzymes

|

~ Net Energy

— Metabolfizable Energy —
(ME) — NE

~Urinary Energy - Heat Iacrement
Energy (HI) b.
a. Residues of
imperfect a. Heat of
food nutrieht digestive c.
metabolism fermenta-
(largely N tions and
compounds ; action
b. Endogenous b. Heat of
catabolism nutrient
(largely metabolism
creatinine) (exergonic)
(15-40%)

-Gaseous Energy

a. Gaseous products of fermentation
(CHgq) - lost via bowels or belching

(7-12% 1n nonruminant, 7-15% /n ruminant)

N
o

Stored in

products (milk)
(NE,)

Work

- Maintenance
Ba<al metabolism

Activity at
ma intenance

Sustaining body
temperature

(20-40%)

Energy wasted
as heat
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