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Raw milk quality in DHI (Dairy Herd Improvement)
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4 ADHIS = 4 5%

Raw milk composition in DHI analysis, Taiwan

» Before 1978
milk fat ?z %

e 1978 —2002
milk fat, protein, lactose, solis-not-fat, total solids
Pa ik s v B~ FUiE o & A - BEF

« 2003 -2013
milk fat, protein, lactose, solis-not-fat, total solids, urea
nitrogen, citric acid
5 5 ;@;%5 A REANGE C RBNF - iR
¥ o ¥ P«

o 2014 "
milk fat, protein, lactose, solis-not-fat, total solids, urea
nitrogen, citric acid, fatty acids, free fatty acids, casein,
ketone bodies
SRS TS RRANE AAYE AR
BRI AR RRTR VR B E b

DHI s #c2 = #&
DHI Farms

Rl P

2011 197 26,486 | 188,133

2012 186 26,227 | 181,334

2013 170 24,870 | 170,680
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Principal of milk analyzer

© 73 kha (IR) R
Old type: Infrared ( IR ) technology
o FTid I B Witk (FTIR) HiF
New type: Fourier Transform Infrared Spectroscopy
( FTIR ) technology

< %% oOutline

« g ajspg‘g;\ JE
Application of fatty acids profile
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Fatty acids profile

B & q{oiympe (Total Saturated Fatty Acids)

B 7 4pfoig 4spe (Total Unsaturated Fatty Acids )

H =7 &qciy 58 (Mono Unsaturated Fatty Acids )
5 =7 4oy 3k (Poly Unsaturated Fatty Acids )

SRR E R
Fatty acid composition of bovine milk

Fatty Acid Composition of Bovine Milk

30- Source: Professor Andy Saiter,
University of Nottingham
25
£ 201 . .
= = Major fatty acids:
E 151 C 14:0
= C 16:0
= :
C Sl C 18:0
5 Cc18:1
o 4
L < [ & Loy L& o L &/ O L&y L &
go‘c*'/ "'?'o ,?'0 /6:'0 /d-'a /"""/,, . {‘f—/ - l"’:‘;: "f:,‘ = G
%z - ""o,,. ,(,6

“&24# Short Chain Fatty Acids: C4 + C6 + C8 + C10
¢ 48 Medium Chain Fatty Acids: C12 + C14 + C16
£ 48 Long Chain Fatty Acids: C18

4 {r#2 & Degree of unsaturation
&rfriy 77EL Saturated Fatty Acids

H <7 &4y =2 Mono Unsaturated Fatty Acids
% ~ 7 ¢ {vrg¥spe Poly Unsaturated Fatty Acids 10
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Why test fatty acids profile in milk

¥ e

products

ORILFNYR HHFRFE
® R EE LG BRI
> el R R T E 3 X RH

> AEFePg AR T A RO ’é P }ﬁs%} 4
® -9 Jx (Methane) 3% » * M¥ 7k B 2
® Fatty acids profile for improved healthy dairy

® Consumers want to get the right fat from their diet
— The fat should be unsaturated rather than saturated
— High cholesterol levels causes heart diseases

« Cut in emission of methane to the atmosphere

Fy A
"/

Fo g R EnE A T B g 2

Milk fatty acid (FA ) profiles - influence on methane
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Source: Journal of Dairy Science 2009; 92:5199-5211

o B
Preliminary conclusions:
e T AR
v g g3
The more saturated FA, -
the higher emission
C18% i s £ 4%
B Uz bt F R K
The more C18 the lower
emission
o % &F fr iy Wk z &
3o v BpuE g K
The more unsaturated fat
the lower the emission

12
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How to improve milk fatty acids profile

@ Ef- N BHEFERINAZALINBRTE
g2 L5
Short term by changes in feeding to produce high
level of unsaturated fatty acids in milk
@ LY-ETHRER BETVLETERS A e
Pg Ihfe 2 2 2
LLong term by breeding in order to favor a specific
fatty acid profile in milk

Fo i R R A T L -0 B SR G B
To improve milk fatty acids profile -case
study in the Netherlands

RR=sRILFY A Lfeigiaaz £ 0 & * TR
¥ (linseed) A& G52 & » 5400 BEa R = %4 > &3
20 gega 3
A Dutch dairy decided to feed the cows with more linseed
in order to achieve milk with more unsaturated fatty acids.
Now: 400 dairy farmers supplying 200 million liters of milk
= »zResults :
® 7 & {rin iEpai 4 20%
20% more unsaturated fatty acids
® frfrig ippi iR b 10%
10% less saturated fatty acids
® Omega 3z £ H 4 2 &
twice the amount of Omega 3

14
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To improve milk fatty acids profile -case study in Taiwan

o 51*&/7—"4‘1& 53{;;‘ ,g,ﬁ&a X BBV u@‘_gﬁ;ggun ¢
1& b BE (CLA) ZE F UFKA A% K BN R
Beiskg (Mm%, 2009) -

o p:]«}g;zﬂ;b#ﬁ%ﬁ-’?CLAEi’ﬁ:}ﬁ;)%\#zé%%ﬁfb
bh’hs?s;l-.ml‘[;‘? ’ PF‘—-F&A, _’-_4 ¢'J/}i'§u}i14;§ Eﬁﬁ‘;:‘ o
F ?,a‘miwf :,b - P é_‘f'{’\ibﬁ’%#v"t’CLA a8 %
oo 3R :} by Aoque mCLAf;‘-E_:$5E”qﬂﬁ-E034—
107%, I n-} R RGIER TR REBF TR
F2U3-12CLA Z E7HFE M BREFLF -

e Add 4% soy beans oil (rich in linoleic acid)
in the diet for dairy cow

 conjugated linoleic acid (CLA) increased
significantly (Chenetal., 2009)

15
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Application of free fatty acids profile

16
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Impact factors of free fatty aC|ds (FFA)
- CARTE AP pER2 (v g AL 2 (Lipolysis) o

,g 4 PRy L
FFA is the result of “Lipolysis”, which is an enzymatic process
in the milk
SRRV &
43“7 . /,A;’L;Ep ’ 1%'3 ; ?5“
?% pAlces ;s 2 pnh (FERLIEY ) S35 8 (FFR
2 8% ) S IRPEARE BRI EE BT EL RSB E
CaV 1 t%#l F N rERAFZLEFEZ 1 FRREE

*FFA are influenced by: hygiene (microrganism), disease (mastitis),
stage of lactation, heredity, seasonality, nutrition (composition of
fodder), milk handling on the farm and in the factory etc.

Tl AR PRk
Improved by feeding

17

f&_ﬁ?,ﬁw’ ke R EASRRZ Y
dalry products and suppliers milk

Jil-n' 8 rkt:;‘k
e Problems caused by higher FFA levels:

Rancidity in high-fat dairy products i.e. butter,
cream

« Fpeitgl& R 2 (shelf life )
Milk with high levels of FFA decreased
shelf life of milk products

18
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Why we test FFA in suppliers milk

-~ LA R EARFFA PlEZF S S kit d » FFA
ZZREAVH T AR LYY 2P WE A fRIER (9

Raw milk with high FFA levels cannot be “repaired”,
the damage is done, and the enzymatic process continues
o T R
Farmers, who deliver milk with high FFA, can be helped
to correct the problem
c P EEERMSTIE I RSO
The milk industry faces increasing
competition, and must have more

and more knowledge and control
over the raw material

19

PR AR IR P 2. R R IR
Countries measuring FFA

FFA is today measured in:
Rl P R 2. 3 B B e
The Netherlands ) )
} FFA included in Payment Scheme

Norway .
A 2l L2l %% % %
France FEAZ 23 > 2 51341 a5t

Belgium

Japan

Italy

UK

Canada

USA

Denmark

Spain

Brazil

The Czech Republic

20
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= 2 R H
Application of casein

21

Composition of milk protein

o B& 3w (casein).¥ it 80.0 %0
— a & %v (a casein)
—a, 35 (a, casein) ~ a,f%v (a,,casein)
— BB %v (/B casein)
— K B 3%v (K casein)
* FUi F-9 F (whey protein).§ i 20 %
— v F-v (albumin)
— B33k 39 (B -lactoglobulin) ~ afv ¥v (a-
lactalbumin) ~ & ¢ F-¢ (serum albumin)
— 7k v (globulin)
— % % 3k 39 (immunoglobulin)
o His el Fv F-4o 448 39 F (lactoferrin)

22
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The reasons for measure casein content in milk

OF UZFEHE (FR) vRAE 'é‘:fé) m?f" ’
RA LY s $ R P R ERIPE Y
i 2k
The casein content in milk can be influenced
through “feed and breed”. Data on casein content
Is needed to monitor changes

23

ID Protein
(%0) (%) (%) (%) (%) (%)

B | s | B0 R0 | PR | RBENE | AR

98115523 | 6.74| 4.15 | 3.26 | 4.43 9.28 16.01
98115515 5.89| 3.69 | 2.88 | 4.44 8.83 14.73
98115522 | 9.83| 3.39 | 2.77 | 4.65 8.73 18.57
99111464 | 5.22| 4.22 | 3.44 | 4.84 9.76 14.99
98115519 | 6.01| 3.24 | 2.54 | 4.80 8.75 14.75
96116010 5.05| 2.91 | 2.25 | 4.59 8.20 13.25

99111478 | 5.13| 3.96 | 3.04 | 4.59 9.26 14.39
99111453 | 6.06| 3.82 | 3.02 | 4.60 9.12 15.18
111807 | 7.13| 3.61 | 2.90 | 4.90 9.21 16.33
111805| 5.08| 3.84 | 3.13 | 4.99 9.53 14.61

24
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b2 0 iE
Ketosis screening

25

e 3} ik (Ketosis)

What is Ketosis
BEBASIEL ORGP AFL O HH L

AERT O FEP LR ESERT b’Tﬁz Feerdh
Ry T A R A S | $HE 42
§ A2 é’i‘éﬁﬁk ( Cetone) N

acetoacetate) 2 B-#%7 g ( 8- hydroxybutyrate
A A R B KA R 2RI &

» Ketosis, a metabolic disease hitting high yielding dairy
COWS

 Ketosis occurs when energy output (f milk production) is
too high compared to energy input (feed intake + uptake
from fat deposits). In both cases energy uptake from fat
deposits becomes too big, the turnover from fat to glucose
in the liver too high, an hence acetone and 3 -
hydroxybutyrate (BHB) is excreted as residues

26
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Incidence of Ketosis

i/%‘ Ak (subclinical Ketosis) #18.1% (38358
PR i 42 )’kﬁbﬁ*ﬁf*w&ﬁ’ﬁmamaﬂaﬁ
B REFTERERTG BEFPH (ME,2008)

o FEhlprE (subclinical Ket03|s) 4 x3.3-41.9%

( Fourichon et al., 1999 )

be £ X252 FIE LI EF 4 58-80% (Duffield,
2001)

#F o Temk ik e (clinical Ketosis) # 2 %1.7% (
Fleischer et aI 2001)

% F¥A k& (clinical Ketosis) 4 %2-15% » &t
(subcllnlcal Ket05|s) —‘ﬁ £9-34% (Ralpetal., 2010)

FFaaiiidp 2 A Mz (subclinical Ket03|s) w43
11 2% ( Drift, 2013)

27
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Symptoms and screening of Ketosis

Slgsiut 2L T8 2 FFERARE - SARFE PR
ﬁA A K /% -?—
Ketosis can cause decreased milk production, reproductive
disorders, loss of appetite, slim, constipation, dull eyes, etc.
(Primary ketosis, secondary ketosis)
BEARY= KiRiL o (e g B2 ﬁ"ﬂéa RN U L ML
Ht4ﬁ<%ﬁfﬁﬂ9MFr S AEA R 0 B EE KA 4
Although the mortallty rate is very low, but will reduced milk
production, milk quality and cause reproductlve disorders,
endocrine disorders and other diseases. Leading to serious
economic losses
R TR N S I A M SR X s
M2 o FRE R~ PR AR 0 - RRBHBZ FER o OB L
o &
Cow-side tests
BIDHIF ¥ > e BRI 5% P BHB ~ 3 fif
DHI milk analysis

28
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Indicators of Ketosis screening

Fu & p B A 45 ik (Milkoscan FT+) # £ s 14:

Acetone, r 0.020 mmol/L
SEP  0.15 upto 1.5 mmol/L iq N
(SEPcor 0.07 wuptolS5mmol/L) |* L e
BHB, r 0.020 mmol/L
SEP  0.10  upto 0.6 mmol/L
(SEPcor 0.07  upto 0.6 mmol/L)

*A iz 83 015mmol/lLBHBZ & & * 0.10
mmol/L % 57 % 2 fk o8 5 1338
Content of acetone over 0.15 mmol/L or BHB over
0.10 mmol/L means the incidence of Ketosis

29

bl E & 3 P &

Imperative of Ketosis screening

ODH| & 7 Pt w2 FEFEAR » a2 B 4P T
PETE I RETL 0 2 F TR
Monthly ketosis screening in DHI milk. The herd manager
gets a monthly screening of his early lactation cows for
ketosis. Cows suffering from ketosis are pointed out and
can be treated and one alert should initiate the herd
manager to examine all early lactation cows for problems

OE ATHRALE A Fici 2 £ & FEINE
Dry cow management and steaming up
procedures should be scrutinised

® Mike Hutjens (2007) 3£+ - Cornell % ¥
FEFFE-RERGIFAEE £1455
AP HRF2 > ok 2 itz £50~

30
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File Edit View Window Help

I;r;'t H?{p i . Offine O\g\e ‘ Reﬁan lnéén
¢ Search (manual) No Tracking -
“g.Oi:@ o ID FatB(T)  Prot(T) Lact(T) SnF(TC) TS(TC) MUN| CitAcid Cells Cas.B  FFA TotalS... TotalU... MonoU... PolyUn... Aceton  BHB..*
—0 .. 99175089 389 373 491 934 1323 79 0098 98 297 558 2455 1143 0961 0239 003 0.01.
2@ .. 00175433 648 424 420 915 1564 96 0439 302 318 1767 3965 2517 2129 0359 058 0.22..
20 .. 01160835 419 327 519 916 1335 99 0070 52 262 777 2549 1333 1126 0268 0.00 0.0..
£ .. 01160818 375 307 497 874 1250 107 0117 70 239 669 1928 159 1413 0238 006 0.00..
£0 .. 00175428 170 339 48 890 1061 77 0405 76 271 199 1102 0415 0407 0.5 0.07 0.00..
S0 . oBI74383 397 252 48 807 1205 106 0117 30 198 681 2369 1283 1062 0245 004 002.
0@ .. 98174375 430 38 471 923 1353 96 0401 203 303 7.00 2674 1292 1147 0249 0.00 0.00..
4@ .. 01160822 373 302 505 876 1249 88 0123 22 240 628 2410 1005 0846 0200 0.00 0.00..
© .. 00175434 364 293 543 876 1240 118 0417 182 232 902 232 0951 0748 0259 0.00 0.00..
® .. 01161407 534 365 452 88 1421 120 053 123 278 807 3208 1970 1.83 0.332[ 0360 0.0..
© .. 98174376 524 467 488 1024 1549 99 0.093 102 371 1203 295 1829 1570 0316 0.00 0.00..
@ .. 98174394 570 441 376 887 145 137 0059 260 336 390 3014 2337 1823 0288 010 0.06..
O .. 00175432 363 339 48 893 125 82 012 4 270 657 2311 0982 0835 0222 000 0.00..
O .. 9%172512 409 348 427 845 1254 81 0.060 206 264 632 2259 1609 1312 0229 0.07 0.00..
© .. 99175106 398 327 471 867 1265 99 0098 117 256 649 2447 1259 1.038 0224 000 0.00..
Q@ .. 98174384 415 322 495 887 1302 94 0.09 29 254 618 2650 1233 0923 0239 002 0.02.°
@ .. 9172507 459 364 472 906 1364 116 0.069 72 288 771 3161 1050 0849 0223 0.00 0.00..
O .. 00175426 397 369 506 945 1342 119 0.077 63 300 468 2660 0992 0938 0264 0.03 0.00..
© .. 01160843 472 343 48 899 1371 120 0144 69 267 1003 2784 1687 1394 0249 022 0.06. -
O 4 |} 1 [
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File Edit View Window Help

I;ri’;'t H?{[.J i . Offine Oﬁﬁe ‘ N Reﬁ:ﬂ Luéén
o Search (manual) No Tracking -
20@'@ ID FatB(T) Prot(T) Lact(T)| SnF(TC) TS(TC) Urea CitAcid Cellsl Cas.B  FFA TotalS... TotalU... MonoU... PolyUn... Aceton| BHB...*
@ .. 9717692 437 335 49 901 1338 107 0081 44 269 844 2848 1211 0998 0209 000 0.00..
2@ .. 9171186 451 278 502 850 1301 56 0120 651 215 1922 2939 1245 0941 0221 004 006...
10 .. 95172210 366 339 453 862 1227 129 0101 153 262 654 2358 0954 0817 0214 000 0.00..
70 .. 00172453 585 364 452 886 1471 159 0190 188 272 1266 3.385 2454 1.896 0.2590 0.53] 0:if...
§0 .. 99175237 530 394 471 935 1466 115 008 26 343 1071 3607 1450 1236 0241 000 0.0...
5@ .. 00172406 414 338 485 893 1307 126 0113 54 268 881 2626 1250 1.032 0199 003 000..°
GO .. 00172417 426 344 508 922 1348 84 0100 160 274 1277 2835 1124 0865 0218 001 001..
10 .. 97176907 449 322 494 88 1335 81 0109 22 25 971 2875 1378 1107 0234 007 000..
© .. 9817342 530 343 475 889 1419 9.0 008 24 267 2040 3595 145 1173 0222 002 0.03..
© .. 97176929 522 344 471 88 1407 101 0064 782 270 1123 3628 1290 1114 0234 002 0.03..
O .. 9171185 471 413 448 931 1402 114 0095 272 323 820 3000 1398 1137 0240 0.0t 0.00..
© .. 99175229 393 323 477 870 1263 86 0084 28 254 1030 2433 1161 0942 0226 0.00 0.0..
© .. 98173433 372 329 460 859 1231 111 0150 413 245 1410 2435 1226 0.800 0.1990 045] 0.1 ...
© .. 95171218 499 388 487 945 1444 136 0081 38 310 1126 3286 1398 1117 0244 0.00 0.00..
© .. 00172419 456 278 468 817 1273 106 0.5 18 213 13.03 3051 1233 0912 0171 012 0.08..
O .. 00172416 4.19 314 476 860 1279 113 0.167 1682 237 1667 2793 1245 0864 0179 004 0.03..
© .. 97176918 5.02 322 511 9.02 1404 46 0115 229 230 4989 4449 1700 0769 0.07470250019...
@ .. 00172409 461 327 504 901 1363 77 0125 42 258 935 3190 1277 0940 0188 004 0.02..
O . 98173445 346 288 505 863 1209 94 0109 911 228 1063 2319 0885 0718 0.192 001 001..
§ |, cmimeam_ace _ncn sen _ane _aime _aa nain _sn_nan_ma  ~nen amms nirn _asm _nan e
Jobs
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Challenges in modern dairy farming

® FE IR 2
Disese prevention-Ketosis

® &% F I
Feeding
A SRy ssEs e ke & Fatty acids profile
b psE g s ie § Decrease content of free fatty acids
#= p¥v 7 £ Increase content of casein
% <Ak e 3 4 5 Decrease incidence of Ketosis
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Thank you !
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