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- Typical Sow Milk Composition -
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Development of the Small Intestine in the Young Pig
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- Milk Protein Characteristics .

LEAFHE

» Milk protein sources have long been known to be excellent ingredients in
diets for weanling pigs.

FL 8T H A2 NTRF- 5 7038 ) W o ek i A0 B el
» Characteristics of milk protein sources:
FL a8 H R R
® Palatable & H 5%
® Highly digestible (proteins, fat, lactose, and minerals)
mE A CGEEL BBl FUREA ) i)
® Superior amino acid profile
D85 ) 2 2L TR 45 1)
® Bioactive proteins that benefit gut health
ENEMEE B m T iE g R
* lactoferrin, lactoperoxidase, immunoglobulins ) AV
J ’,

AgEN, FLLEAYN, RIZEREA
(Cromwell, 2008)
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Amino Acid Balance
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deal Pattern of Amino Acids for

5-20 kg Pig (% of lysine)
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Amino Acid Pattern
Ideal vs. Whole Milk Powder
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— Amino Acid Patterns (% of Iysine! -
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— Amino Acid Patterns (% of lysine) -
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Amino Acid Patterns (% of lysine)
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Amino Acid Digestibility
SEMIAEERE




— Whole Milk Powder -

lleal Standardized Digestibility, %
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Crude protein Lysine Threonine Tryptophan
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- lleal Standardized Digestibility .

Whole Milk Powder vs. Other Animal Proteins

BlfntrEiHIERE MBS LEEENSIYMERS

C.P. LYS THR MET + CYS TRP
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Whole Milk Powder 89 96
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Blood Meal 82 86 85 82 88
1

Meat & Bone Meal 81 84 82 79 80
WE

Poultry Meal 76 77 76 73 69
BAH

Fish Meal 89 93 92 91 89
HH

(AmiPig, Ajinomoto Eurolysine, Aventi
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Casein and Whey Proteins
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Comparison of Milk Protein Composition of
Cows and Sows
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(Fundamentals of Cheese Science, Patric F. Fox, et al, An Aspen Publication, 2000)




Protein Composition of Milk
Casein Fraction

FihERES S &R FHAHK

% of Milk % of Whole

Protein Dried Milk
HAEEHY HSETIR%
Casein proteinsfit & H H & H i 78.4 20.4
Alpha casein [ /RVERS TR H 38 9.9
Beta casein B-fi% g H 28 7.3
Kappa casein K-fi%& &z H 10 2.6 |
Gamma caseinflll 5% & 2.4 0.6 %&%
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rotein Composition of Milk Whey Fraction

FRMoER LR
% of Milk % of Whole
Protein Dried Milk

GHEH% HETIRN%
Whey proteins .15 5 H 21.8 5.7
Beta-lactoglobulin B-FLEK & H 9.8 2.55
Alpha-lactalbumin a-FLH & A 3.7 0.96
Serum albuminlfiLi& H & H 1.2 0.31
Proteose-peptone H 7~ H ik 2.4 0.62
Immunoglobulins fEEK i H 2.4 0.62
Membrane proteins &8 H 2.0 052
Lactoferrin L&k 0.16 0.04 %\{M%

0.13 0.03

magtoperoxidase i AL V)G




- Casein and Whey Proteins -

BRERMEFES
» The major milk protein are the caseins.
REASFEMELERD.

» Caseins form a curd in response to the acidic condition
and enzymes of the stomach.

TR THOERNERT BEBREsEZLIR.

i

» Both casein and whey proteins are highly digestible.
ERERMILFEGA SR ZAL.

i

(University of lllinois Extension) % A %




asein is 100% digestible
ERERR100% AR

» Casein has been shown to be completely digested by
pigs (Peasons et al., 1982; Moughan and Smith,
1985; Kies et al., 1986; Wang and Fuller, 1989; Y. L.
Yin, et al., 2004; Karsten, et al, 1999)

EFEHEHIEBAE A IS 2 /HIE /Y

» True digestibility of AA in casein is essentially 100% in
both pigs and cockerels (T. K. Chung and David H
Baker, 1992)

BA/INATS FRa] LL100% B L ERE B R R RS %/




- Functional Casein and Whey Proteins -

EREBMILEEHRITIEE

Biological Activity

Milk Compound

A iE
Antimicrobial action/wound healing

/N e

Disease protection
3

Anti-viral activity

PR EE
Immunomodulating activity

SRR T

Anti-bacterial toxin activity

NEMARHFTRIEH

Anti-cancer activity

A

Prebiotic

mAER

Yy Rsy

Lactoferrin, lactoperoxidase, lysozyme

ABkER, ALENYIBE, BHEME

Immunoglobulins, WPC

REIEH, AREERED

Lactoferrin, lactoferricin, WPC

AskER, ABREAK, AREAREY

Lactoferrin, alpha-lactalbumin, casein glycomacropeptide, WPC

ABRER, a-fLEHE, BEAER, LBEEAREY

Lactoferrin, casein glycomacropeptide, beta-lactoglobulin,
alpha-lactalbumin

ABER, MEABEK, B-AREA, a-FEH
Alpha-lactalbumin, lactoferrin, WPC,

o-FLEH, AKER, AFEERED

Casein glycomacropeptide

g H EAK
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Commercial Sources of
Milk Proteins

AEAELEIR
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Sources of Milk Protein

LEBIR

> Whole milk powder& i1 %7
> Skim milk powderﬂﬂﬁayﬁ*ﬁ
> Caseinfig & E

> Cheese powderihE& 2
> Whey powderZl.;5#
> Whey protein concentrate

KGR
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Mi‘lk
| | | |
Separ|at|on Cheese Making Whole Milk Powder
| - | -
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Milk Fat
ZLAERA
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Milk Composition Comparison
(%, liquid basis)
FRIZLIRAE 53 LB (%, BES)

i
H‘ﬁﬂﬁ EEF‘? ?Lﬁ%‘ E*%)rf‘? IEHZIS
Cow

070 12.2
SOW 8.2 5.8 4.8 0.60 19.4
\Iz%

i

Source: “Milk Composition-Species Table”, University of Illinois




Milk Fat is Key Energy Source For Piglets
LB R FEEEMRRERIR

» Sow milk (7 to 8% fat on average) is higher in fat than cow milk (3
to 5%), but is extremely variable among breed.

(BEFRR#E WEFHK,

FIEN IS ESE (7%-8%) L 41 (3%-5%) BB =,

» The neonatal pig has less than 2% body fat and almost no
subcutaneous fat. It is very crucial to have milk fat as an energy
supply for their survival.

MEFRARNERE=/M2% EEXARTER.

X

e, ZFLAERX TR EFER U EIRTE

B ERIEEIR
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omposition Comparison of Milk Fat vs.
Other Common Fat Sources

FLAB DA A0 EL fih SR AR DR AL 53 L3

» Cow milk fat contains more saturated fat (76%) than beef
tallow, pork lard, and vegetable oils.

hABIZLAERA L SRR . I HANMEYRIELLEEE B S
RO FIAERA (76%) .

» Cow milk contains more short and medium chain fatty acids
than tallow, pork lard, and common vegetable oils.

FLAERALL AR, ¥ HFMEY RELE SR B S HIRE
MR EERE B B .




-!atty Acid Composition of Cow Mi‘! .

-4 o Big B ER B 2H A

Fatty Acid % of Lipid Composition
iR e EEHH

C2:0 to C6:0 6%
C8:0 to C12:0 12%
C14:0 15%
C16:0 37%
C16:1 3%
C18:0 6%
c18:1 16%
C18:2 4% l* fw’/,

C18:3 1%
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Fatty Acid Composition of Commonly Used Fat Sources
in Animal Feeds

SR R LS B R B AR B ER 4H

Choice

White
Fatty Acid Sow’s M1V Palm  Grease Soy Corn
Saturation Milk YIS Oil HK¥%kgf Tallow Oil Oil

JERTREANE ST Bl fRAEE S 4 KEH FOKH
Saturated

4:0 to 18:0

YA 4:0 2] 18:0 39.8 76.5 50.0 38.9 48.4 14.2 13.0
Monounsaturated

16:1 & 18:1

BN

16:1 & 18:1 40.4 18.8 40.0 43.9 40.2 23.0 28.0
Polyunsaturated

18:2

2 AR

I18:2 17.9 3.6 10.0 10.2 3.1 51.0 58.0 l




. !atty Acid Composition of Commonly Use! .

Fat Sources in Animal Feeds
shva ¥ v & LA bR B9 AE A B 2H Rk

Choice White
Grease Soy Corn
\I'SW Palm oil }ikgfazh Tallow  Oil Oil

G Ul Tt i FRs KRS FKH

Fatty Acid Sow’s
Chain length Milk

JeRIREE  BHEYS

Short Chains

<8

A5 <8 0 0 0 0 0 0
Medium

Chains 8-12

H14%8-12 1.1 0 0.3 0.9 0 0

Long Chains
>12
KiE>12 08.9 RRPAW; 100 94.7 91.7 95.2 100
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Nursing Pigs Effectively Use Milk Fat
FLEMERTREPHEXRFIA

» Nursing pigs are capable of effectively using milk fat due to high
lipase activity in piglet digestive system and the emulsified form
of milk fat.

RE R LA K F AL A FL L RE XU ELAB A,
XEBATHAIERGPERSHIEN,

» Frobish et al, (1967) found that the digestibility of milk fat by 2
day old pigs was 95%.

Frobish X 31, 2 B i 7 3E RO SLAS B 1L 38 995%, W\ A/
W




. !ffect of Fat Source on Average Total Gain During 13 Dayl

Trial (kg, age 16 to 28 d)
16-28 AR B HE 13K A RS FIIBERR

Frobish et al, 1970, Exp. 2

7 593 6.21
. 5 26 5.46
474 4.78
5
4
3
2
1
0
Control Butter Conconut Lard Corn Oil Esterfied
Oil Fatty Acids * A %
o B B384 i Fkm ESEmRe QW [




I Effect of Fat Source on Feed/ Gain Ratio During 13 Day I

Trial (age 16 to 28 days)
16-28 AR B 13K A R AR /I8 E LR

Frobish et al, 1970, Exp. 2 Feed/Gain
=100
v )/ 18
Bl/38 o L o6
2 1.74 1.75
1.66 155
1.5
1
0.5
0
Control Butter Conconut Lard Corn QOil Esterfied
‘ Oil ‘ . Fatty Acids
o gl B g kW R )* v




- !ntimicrobial Function of Milk Fat .

IR EER

» Milk Fat triglycerides contain C10:0 and C12:0 fatty acids that were able to
exert a bactericidal effects against Campylobacter jejuni and L
moncytogenes (Sprong et al, 2002).

Hhch g RE A B =ME & A 89C10:0¥0C12: 08B IABR BE WS K 1%
K ZEHTE A PSR ER,

» Components of MFGM such as glycosphingolipids were able to bind
eterotoxingenic E. Coli strains and potentially render them unable to
colonize the intestine(Sanchez-Junes et al, 2009).

FLABBKAR BP B B LE Rl 53 AN AR SRR S /T LU i - = IE K IpH &, FHER
TiRHEmEFE,
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Conclusions &1

1. Sow’s milk is high in fat (37% DM basis), protein (30%) and lactose (29%).
Baby pigs have the enzyme system to effectively digest milk nutrients.

B ESARSRIAE 37% ETFYR), &8 (30%) FIELEE (29%), (F3EE
SBHCHIETh R E SRR S,

2. Milk protein has an excellent amino acid balance, very similar to the “idea
amino acid balance required by the nursery pig.

SN EQERAFEHFNMNREARTE XNERFRNEBFIRTEIFES
AL,

I”

3. Amino acid digestibility is superior in milk protein, higher than other animal
and plant protein.

B S R ST EE NN E A, %A%
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Conclusions (con’t)55 i

4. Cow’s milk is approximately 80% casein protein and 20% whey protein
(expressed as % of protein). Both are readily digestible.

HIME R KZI80%MEEEBFI20%ME,EER (RINEBFH A L), BE
EEBFZEHIE

5. Milk contains functional (bioactive) whey proteins that are important for
pig health. These proteins include immunoglobulins, lactoferrin,
lactoperoxidase, and others.

SIS HNMEE(EMED ABFEANERBRREEZ, KEEQE
ZREREXRERD. ILUED. LRI MEMEMRED,
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Conclusions (con’t)55 i
6. Milk fat is a crucial energy source for newborn and early age piglets.

LA T EMBRFRERIFEEEEMRERIR,

7. Milk fat has a unique fatty acid profile with more saturated and short-
chained fatty acids compared with tallow, lard and most vegetable oils.

LEE AR BRI AR B RUR KRS HiEYAtELL, EEA
B Z A RS B AN RE BEAG A R

8. Milk fat is a highly digestible energy source for young piglets which
promotes better growth and feed efficiency compared to other common fat

source
XFFER, FLEE =R ZHIEMRRERIR, SEMASIREL, EqeR
HERFIRESFEMFIAE, AV
\ ll
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Complimentary Products

ﬂ%ﬁéfﬁﬁ ?

Dairylac® 80 Lactose source

Dairylac® 80 = &

Cheese Plus Cheese Milk protein & fat source

g (hEsED) = FLEB&ARRA
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