
A
ut

om
at

ic
 m

ilk
in

g 
an

d 
fre

e 
fa

tty
 

ac
id

s
B

et
si

e 
S

la
gh

ui
s,

 K
ee

s
B

os
,O

en
e

de
 J

on
g 

 a
nd

 K
ee

s 
de

 
K

on
in

g

Ap
pl

ie
d 

Re
se

ar
ch

 o
f t

he
 A

ni
m

al
Sc

ie
nc

es
 G

ro
up

 o
f 

W
ag

en
in

ge
n 

UR
S

es
si

on
 C

6.
2 

nr
. 7

1;
 b

et
si

e.
sl

ag
hu

is
@

w
ur

.n
l



O
ut

lin
e In

tro
du

ct
io

n
A

ut
om

at
ic

 m
ilk

in
g

B
ac

kg
ro

un
d 

FF
A

 a
nd

 li
po

ly
si

s 
M

at
er

ia
l a

nd
 m

et
ho

ds
 a

nd
 re

su
lts

M
ilk

in
g 

fre
qu

en
cy

Te
ch

ni
ca

l f
ac

to
rs

Fa
rm

 fa
ct

or
s

R
ec

om
m

en
da

tio
ns

)



19
50

-2
00

4



Fa
rm

s 
w

ith
 A

M
 w

or
ld

 w
id

e 
(D

ec
. 2

00
3)

25

40

22
5

50 45

31
0

32
0

20
0

60
0

Ja
pa

n:
 1

25
30

C
an

ad
a:

 7
7

U
SA

: 1
6

14

40

52

6

15
Is

ra
el

: 1
0

O
ce

an
ia

: 2



B
ac

kg
ro

un
d 

FF
A

 a
nd

 li
po

ly
si

s 

O
ff-

ta
st

e 
of

 d
ai

ry
 p

ro
du

ct
s 

(r
an

ci
d)

Li
po

ly
si

s:
 re

le
as

e 
of

 fr
ee

 fa
tty

 a
ci

ds
 (F

FA
) b

y 
ac

tio
n 

of
 e

nz
ym

e 
(m

LP
L)

 
P

ro
bl

em
s 

w
ith

 h
ig

h 
FF

A
:

P
ip

el
in

e 
sy

st
em

s 
(1

97
0-

19
80

)
A

ut
om

at
ic

 M
ilk

in
g 

(>
20

00
)



M
ec

ha
ni

sm
 o

f l
ip

ol
ys

is

Fa
t 

gl
ob

ul
e

in
hi

bi
to

r
M

-L
PL

Co
fa

ct
or

/a
ct

iv
at

or

M
ilk

 fa
t g

lo
bu

le
 m

em
br

an
e

“S
po

nt
an

eo
us

” 
lip

ol
ys

is
In

du
ce

d 
lip

ol
ys

is
: d

am
ag

e 
of

 m
em

br
an

e



S
po

nt
an

eo
us

lip
ol

ys
is

M
or

e 
fre

qu
en

t m
ilk

in
g

E
nd

 o
f l

ac
ta

tio
n

H
or

m
on

al
 in

flu
en

ce
s

Fe
ed

  



In
du

ce
d 

lip
ol

ys
is

E
xc

es
si

ve
 m

ix
in

g 
of

 a
ir 

an
d 

m
ilk

 
B

lin
d 

pu
m

pi
ng

 o
f m

ilk
 p

um
p

S
tir

rin
g 

ha
lf 

ab
ov

e 
m

ilk
 le

ve
l

A
ir 

le
ak

ag
e

Fr
ee

zi
ng

 o
f m

ilk
 



O
ut

lin
e In

tro
du

ct
io

n
A

ut
om

at
ic

 m
ilk

in
g

B
ac

kg
ro

un
d 

FF
A

 a
nd

 li
po

ly
si

s 
M

at
er

ia
l a

nd
 m

et
ho

ds
 a

nd
 re

su
lts

M
ilk

in
g 

fre
qu

en
cy

Te
ch

ni
ca

l f
ac

to
rs

Fa
rm

 fa
ct

or
s

R
ec

om
m

en
da

tio
ns

)



A
im

 o
f t

he
 s

tu
dy

C
au

se
s 

fo
r i

nc
re

as
ed

 F
FA

 le
ve

ls
:

1.
M

or
e 

fre
qu

en
t m

ilk
in

g
2.

Te
ch

ni
ca

l f
ac

to
rs

 
3.

Fa
rm

 a
sp

ec
ts

C
om

bi
na

tio
n 

of
 a

ll 
th

re
e 

ca
us

es
?



1.
 M

ilk
in

g 
fre

qu
en

cy

00,511,

FFA (mmol/100g fat)

2x
3x

6x
m

ilk
in

g 
fr

eq
ue

nc
y 

0 
ho

ur
s 

at
 5

°C
24

 h
ou

rs
 a

t 
5°

C

5



2.
 T

ec
hn

ia
lf

ac
to

rs

C
on

ve
nt

io
na

l
A

M
 s

ys
te

m
s



2.
 T

ec
hn

ic
al

 fa
ct

or
s 

0.
65

a

0.
65

a

0.
50

a

0.
58

b

A
fte

r
pa

ss
in

g
sy

st
em

 

0.
07

a

0.
21

b

0.
58

a

0.
45

b

Te
st

 2
C

on
ve

nt
io

na
l

A
M

 2

0.
07

a

0.
16

b

0.
43

a

0.
42

a

Te
st

 1
C

on
ve

nt
io

na
l

A
M

 1

In
cr

ea
se

 
B

ef
or

e
pa

ss
in

g
sy

st
em

FF
A

 (m
m

ol
/1

00
 g

 
fa

t)
M

ilk
in

g
sy

st
em



3.
 F

ar
m

 fa
ct

or
s

V
ar

ia
tio

n 
of

 F
FA

 d
ur

in
g 

th
e 

ye
ar

A
M

 a
nd

 3
x 

fa
rm

s 
w

ith
 h

ig
h 

an
d 

lo
w

 F
FA

 le
ve

ls
 



3.
 3

x 
fa

rm
 w

ith
 h

ig
h 

FF
A

 le
ve

l

0
0,

2
0,

4
0,

6
0,

81
1,

2
1,

4
1,

6

Apri
l

May
Ju

ne

Ju
ly

Aug
Sep

t

Oct

Nov
Dec

Ja
n

Feb
Marc

h

M
on

th

FFA (mmol/100 g fat)



3.
 A

M
 fa

rm
 w

ith
 lo

w
 F

FA
 le

ve
l

0
0,

2
0,

4
0,

6
0,

81
1,

2
1,

4
1,

6

May

Ju
ne

Ju
ly

Aug

Sep
t

Oct

Nov

Dec

Ja
n

Feb
Marc

h

M
on

th

FFA (mmol/100 g fat)



3.
 A

M
 fa

rm
 w

ith
 h

ig
h 

FF
A

 le
ve

l

0

0,
2

0,
4

0,
6

0,
81

1,
2

1,
4

1,
6

A
pr

il
M

ay
Ju

ne
Ju

ly
A

ug
S

ep
t

O
ct

N
ov

D
ec

Ja
n

Fe
b

M
on

th

FFA (mmol/100 g fat)



3.
 F

ar
m

 F
ac

to
rs

M
ilk

in
g 

fre
qu

en
cy

 is
 v

er
y 

im
po

rta
nt

A
M

 s
et

tin
gs

: p
ar

t o
f m

an
ag

em
en

t
Fe

ed
in

g 
re

gi
m

e?
 E

ne
rg

y 
sh

or
ta

ge
? 

H
ig

he
r F

FA
C

on
tro

l o
f c

le
an

in
g 

sy
st

em
: l

ow
er

 F
FA

> 
3,

50
%

 p
ro

te
ïn

: l
ow

er
 F

FA
 



O
ut

lin
e In

tro
du

ct
io

n
A

ut
om

at
ic

 m
ilk

in
g

B
ac

kg
ro

un
d 

FF
A

 a
nd

 li
po

ly
si

s 
M

at
er

ia
l a

nd
 m

et
ho

ds
 a

nd
 re

su
lts

M
ilk

in
g 

fre
qu

en
cy

Te
ch

ni
ca

l f
ac

to
rs

Fa
rm

 fa
ct

or
s

R
ec

om
m

en
da

tio
ns

)



R
ec

om
m

en
da

tio
ns

1.
M

ilk
in

g 
fre

qu
en

cy
  

D
o 

no
t m

ilk
 to

o 
of

te
n 

(>
 6

 h
ou

rs
 in

te
rv

al
)

2.
Te

ch
ni

ca
l f

ac
to

rs
 

In
flu

en
ce

d 
by

 s
us

ce
pt

ib
ili

ty
 o

f m
ilk

 a
nd

 m
ilk

in
g 

sy
st

em
C

he
ck

 e
qu

ip
m

en
t o

n 
ai

r l
ea

ka
ge

 a
nd

 b
lin

d 
pu

m
pi

ng
 

3.
Fa

rm
 fa

ct
or

s 
O

ng
oi

ng
 re

se
ar

ch
 fo

r c
au

se
s 

hi
gh

 le
ve

ls
 

R
es

ea
rc

h 
on

 s
us

ce
pt

ib
ili

ty
 n

ec
es

sa
ry


	Automatic milking and free fatty acids
	Outline
	1950-2004
	Farms with AM world wide (Dec. 2003)
	Background FFA and lipolysis
	Mechanism of lipolysis
	Spontaneous lipolysis
	Induced lipolysis
	Outline
	Aim of the study
	1. Milking frequency
	2. Technial factors
	2. Technical factors
	3. Farm factors
	3. 3x farm with high FFA level
	3. AM farm with low FFA level
	3. AM farm with high FFA level
	3. Farm Factors
	Outline
	Recommendations

