235 ZAEWIZE 59(2) © 235-244, 2026
DOI : 10.6991/JTLR.202606_59(2).0012

LS SRR kA T L R A oy K E 2wt Y

[

EEGR Y RERY HHEw Y REEY R

WefbE - 11457 523 B #2200 - 114510 § 13 H

W B

AT RS AR ~ AEEOER R =R e ~ JRGSIELTERI ) B 4G =
TR Z BB - DR FLAERG B A R R LA R S B B e i vl T - slBpPEpkE e =~ 28
AR RS EZAGS (A B K CH) » FHWE—XER} » BEEBH—F - 45588RA-B-C=52
HAFLRERTZR T I Ry 4.23 ~ 3.89 B2 3.82% » Hrf A ISt B 81 C 155 (P < 0.05) » [ff B ¥ C 7 [MffE =R - 55
G ZHMAEEAERTRIR 3.24 ~ 3.22 81 3.06% » C HEER A 81 B 35 (P < 0.05) « {EFLAGHIEEAHR 7 H
B 3548 A F & BB B AT % (de novo FA) (5 FLAS A EE B = (25.73%) » BHZE S A 5 (23.38%) Bl C £ (23.54%)
(P <0.05) ; JEEERIAEALEL (mixed FA) HEETREL B 55 (34.29%) fiwrsr - BE =t C 5 (29.85%) (P < 0.05) 5 [MTHELAIHE
ARl (preformed FA) 5EERILL C £ (42.02%) 525 @ 82 = A £ (38.36%) 1 B 5 (34.67%) (P < 0.05) - ELH&M= »
FLAER% ~ AEE O ERETHET G M & S r A AR ER AP 20 -8 = 20 el RS
RURERBE R (SRS 5 (22 ) K EEUERIFE 2 B PP A RIE - AR —8  BURam e 4R
SERIG- AR S BB 2 EE - SBSE R R G R R - G E AR AR R EE LS
& B dUHE R E - HHAERT K ERAE MR KL &Y (non-fiber carbohydrates, NFC) & & S IEAHRH o HEAEEHR L
FIRE FAUF B4R IN AR IR R ERN Z W AR RBVER R ERF —ME R - 5— 70 » EtEP IR
YK LG & By - ATRERIHIAEM (L - FERLRRER - HE M SR P S ARG B L TR - MBS - &
BAJRE A R R R S B S o A S RS S ARSI L BT E BT S (P < 0.05) - BRI A&
&= o AR RER - AR A E b A A tle S B B PR 2 JERVE ST » R AR T T RIEHEBHE - DA
BIZ A FIZRER e H R B R LA B AH p 2 B L3 - i — DK HBIEiR 2 B ah i 2 BT I - BB A4 bRV
REAREEEEM] - A B Gl e SR B AR $E 3RS 2 s R -

R AL - FUIEREE - eOIE - EEERE

i

LR g HE B S A AL AVEER » HATERE LB WA - AEABNE Y a2EAAE
{Ek& 2 E (& (component pricing system) (Bailey ez al., 2005) - BPN H A 2 E HHIE > LIFLEHREERS S
ViR E - B IS A AL =R H MBS (triglyceride, TG) LLBI &2 95 — 98% » HopF45ih—oFHHE=
{EHEH % (fatty acids, FA) 4HpY (Pegolo er al., 2016) < (Rt » ZRA T s B AERIREAHE 2 R 2 » A AL imon B 5
B A2 BTl EAEEER - 1RI% Barbano (2017) Z 055 » G4 AAERR B G BORE DY B =8B iE
A HUHE R (de novo FA) ~ JE & HUHEHEL (mixed FA) BATHEURIASREL (preformed FA) o ¥ i AYHEHIBE -+ 2 Ry Bk I
(C4: 0) ZNTEEE (C14 : 0) Z 5 s B P A E » S0 PRtk (Cl6 © 0) JRJES LA - PRAARS R BE T %2 Fh FLAR 4 AR A
M £ (acetate) B ]l (butyrate) #E7TAEHIEL S B (Woolpert et al., 2017) - JE&RIEALEL BLAE K H FLBR & R RIS
BRI HI s, - CHSERERE (C16 @ 0) EA=EESIR (Ungerfeld er al., 2019) - THELRIASAME Fobie i &5 C18 DL
bz RAERERGRE - AR B IR TP AR A B AR R R R A G I I - &K HH iR 28 A FLRR ARG 2 B ZLAE R S Rk
(Palmquist et al., 1993) o [fEE{H T7 EERE A 4T VPR EEEE (mid-Fourier transform infrared, mid-FTIR) {2 #EfE » R

|
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CLRE VT A4 AL 2 Ba IR 4R - B9E 8 - FLAGRGBEAE B ARG R Bl L& 1B R A S FE 1ERA T (Barbano e al.,
2014) » NI AR B A imon B RS @ B R AR - ALAHIBRAHAC B AL AR e E IS S R E 8 -
Woolpert ez al. (2016, 2017) 5t » FLAG4EA. T AHGHRELH G AL AERBE & B¥m 2405 - HAR R RS RK
BEHERT2REESEIERERIA MR » AR AFEHR B B T A Mg I AL & - P amE 2 %7t
ReaFIPEHAEE (polyunsaturated fatty acids, PUFA) EJE@ 4 Mfk7K{L &%) (non-fiber carbohydrates, NFC) (Harvatine and
Bauman, 2011) ~ P3RA R0 5E484E (physically effective neutral detergent fiber, peNDF) & & {7 {& (Woolpert et al., 2016)
A ME ARSI (Harvatine er al., 2009) 25 & g A FLUAGHIBRAH RS R 2R - L PTRE S I & B A R
ZAE R ML ARG HISCEAERL L AH R (Stoffel ef al., 2015) - A-ZLARHIRLAH R Z B & RARIR ~ B4
BB E TR E o #5HH mid-FTIR R FLASALBR A0 ACE T E H L REREE N - METEAA L EBEEZ T A »
IVE BN E B R RIS 2 B(L - BT A (EEEA S EERE - XFEESERS AR AEEOERK
=JEAIH HER B H B A e MR AH R AR RE M » P PRET AR BR A e F R AL A el e B B Al RETE -

MEETE

L Bt Bl e
PREEDEEI I 2 LA A REMERE L Bat 2 (dairy herd improvement, DHI) 5185 = (#7455 (A, B & C5;) H
SRR R - A SGEEEAC T LULTLE 28 kg BELULALE 30 kg CHLULTLE 32 kg {F Rt FEAGE -
5 H #17—X DHI &R HEE—F - =[55G (@R AL - i—hiiE ST A ETIE &KL
S HEE—HBREAAIEE - BRILAGETWEEEAEDIEE - 58 2R G EIH1E (total mixed ration,
TMR) A8 BREEE H GafRlC 50 i M T AR BTN AR TR - BB AH R BV E B o s HERF IR 1 - HElBati
HIGEEARAC T A — B - REYTE R A B LACHE TMR EREIAEEHIFRIE Z R E 8 TR - BRAF5Y
BREE2 — 3kg TMR (JRE ) » HE/DHEEEZED 10 {EEREEES -
1L FLpr ot
() EARST ST ESE AR EAEE /8 % (# FH MilkoScan™ FT™ K Fossomatic™ FC (Foss Electric,
Hillered, Denmark) #7734 » 3lf:%¢%< Fatty Acid Origin RERGEE AT AR TR S k2 ~ DR SRR FREIF HE
il 53t (Schwarz ef al., 2018; Schwarz, 2018) o
(i) Fatty Acid Origin ZLAEAHEE IATIEAH R MUE RS © i & R AL AR o & s B R ls % (C4 0 0) ~ i (C6 < 0) ~ 3%
fi% (C8 @ 0) ~ Z&i% (C10 : 0) ~ FfEMEL (C12 1 0) ~ ATHE (C14 : 0) R ATERE (C14 ¢ 1) 3 SR EHIASAIRE &
(B Rtz (C16 ¢ 0) Stk (C16 ¢ 1) 5 THEUAIRRHI s #lE Ry TuHElg (C1S < 0) ~ +ERERE (C17 1 0)
BERERL (C18 & 0) ~ JHIf% (C18 : 1) ~ S/l (C18  2) ~ ZRedfiiififig (C18 = 3) ~ fE4:Hk (C20 © 0) ~ e
fil (C20 = 2) ~ gl (C22 : 0) FoARIERE (C24 2 0)
(i) Fatty Acid Origin fi5 i i 70 f5 40 Bz © FLAE B o] (50 A B AL 20w » DA 2L R AR jiE ¢ g specific Fatty
Acids/100 g Milk 2 DI4ERERS A ELRE © g specific Fatty Acids/100 g Total Fatty Acids ° [ffj HFgRABEfE4H {5 FH 2 B2
{ir DAL R BERE - 2 R HLE A RE B BRI BR Ay AL 58 2 0l © TSR AT A o A FLHERD IR AT - BT
YRR A HOIC B B AR AT S (fatty acid methyl ester) (ISO 15885 | IDF 184 : 2002) - A5/l 73 ArsiaH Bifir
BEARAT -
g de novo Fatty Acid/100 g Total Fatty Acids = (g de novo Fatty Acid/100 g Milk) / total Fat% x 0.95
L HR 4 (peNDF) 734
() HUH: 500 g fifl PR & 2 TMR KR 5nf% - (A S5 B Z N N T2 AR ST 4 H Ay B0 AT TMR Rz 73 B A (forage and
TMR particle size separator) (Heinrichs and Kononoff, 2002) °
(i) S ENERIEFFHRFIERE - (R R (M7l ) BUERJEES « 242 T/EE (4 mm) ~ T/EER (8 mm) ~ 1%
Ry bR (19 mm) - % TMR BRSEEHA L - 00 AT BB A A (G Ho g ) oy B L -
(i) DA 1.1 B9FE% (BEE 60 #hET 66 '~ ) FEREINET - FEER S T - FEEREMREAEL 17 A0 - ENEE 1/4 B -
PN T - EHTEVER 4 BUPER S > HoTEEE (AR 8 ) - HatER 40 T -
(v) DAEFRPFENLHT—EREAER (o) » sTRAEARE -
(v) MIAAFGEHE peNDF » (/] 4 mm ffi§515 peNDF - K i = {E &5 JIE—#E - 24{&3€LL TMR ) NDF & &
(Mertens, 1999; Kmicikewycz et al., 2015) » /AFERAAAT ¢
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peNDF (%) = (% > 19 mm + %8 mm + %4 mm) x NDF (%DM) / 100

1 =AML AR SRR 2 G P e E oy fhETHE

Table 1. The dietary composition and estimated nutrient values for milking cows at the three selected dairy farms during the

experiment

Farm A

Major ingredient

concentrate', oat hay, alfalfa, pangola hay

Chemical component

Crude protein (%)’ 16.40
Ether extract (%) 4.02
Neutral detergent fiber (%) 29.80
Dry matter intake (kg/day) 21.71
Farm B

Major ingredient

concentrate, oat hay, alfalfa

Chemical component

Crude protein (%) 16.20
Ether extract (%) 2.86
Neutral detergent fiber (%) 33.55
Dry matter intake (kg/day) 21.99
Farm C

Major ingredient

concentrate, oat hay, alfalfa, pangola hay

Chemical component

Crude protein (%) 15.30
Ether extract (%) 3.71
Neutral detergent fiber (%) 37.56
Dry matter intake 22.16

' Concentrate: commercial milking cow concentrate and soybean hull.
? Percentage of dry matter.

Iv.

Bt — AR o

() Ko3orf : FERIACHMEZ A s E - iy BERAFTSLIREE 2 — 3 kg TMR (JREH ) TFEL2 kg TMR
&AL ACH S TMR (R Z80E - KB 2 TMR BRanfUE R 65 C BRI 48 /N - 48 /NEF{& - HUHIBUA
RIFHUREZENECEE » BIAEHRE TMR ZHDKr &8 -

(i) HEEE - MHAEHG ~ TR - BRSMAE R 0T © FFRZIRI& 2 TMR BESLETTIERY - IR PR
R kARSI - FEEREBRPTE R EER T LT 1T (AOAC, 2012) -

(i) FREAEMEROKIEEY) (NFC) 5HEAZ 1 100 — MHEEE % — AT % — k84 % - oy % -

Heat ot
AFERFTUCEEERHE F4RE T 3 ATHcAE (SAS, 2002) i ANOVA 2 FPiEf T8 /5 734 - FLL Tukey SR AREHETT

ZELEE - DIP<0.05 R BAREEZR -

AL AL P RS TE

=(EAAGH B E RO L AR 2 P A R B BERANZE 2 R © A~ B K C b AL AR
MAFLR B By 255 K £ 146 X (FEAE(RZE ) ~ 183 £ 126 K Je 192 £ 134 K+ B @b AL RBUKF &y 732 ~ 595 K¢
878 K o 1fif A ~ B J¢ C A B PRy 2.26 £ 1.25 8 ~ 2.19 £ 1.1 fa 52 2.02 + 1.13 f& 5 F-EER RIAK
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RFPFy2h 8 ~ 55 5 KR 6 I - A SSHHEN AL A5 - HERIMAFROLA KRB PR B -

® 2. AT PR A R A RS

Table 2. The description of the average days in milk and lactation numbers of lactating cows on dairy farms

Item A (n=1,434) B (n=910) C(n=2,574)
Average days in milk 255+ 146 183+ 126 192+ 134
Maximum days in milk 732 595 878
Average lactation numbers 226%1.25 2.19%£1.10 2.02£1.13
Maximum lactation numbers 8 5 6

' Standard deviation, SD.

1. FLA-ERBR A TMR — AR5k s3 4T

JEERHhE = #2452 TMR —fEE 5 s &S SR 4055 3 Fow » = (@745 TMR ZEZY)E SR S EE =
o A~B R CH2 TMR HIZEAE G ERF R 15.68  15.61 % 13.98% » C ¥ TMR 1% A8 & BEE RN
/5 (P < 0.05) > f] A B B35 TMR fHEHE & EMEE 22 - A~ B & C % TMR MAEH & &7 F 4.38 -
2.91 }23.96% > B 35 TMR KA & 2EZ RPN HAMRNE (P < 0.05) > ] A B C 352 TMR fHASHG & & M8 7=
5L o A~ B K C# TMR F/ L4 2 BT f 15.69 ~ 16.96 J2 23.31% > C 35 TMR [ EaiE & B8 = N HA M
5 (P <0.05) > ifif A B2 B 5 TMR [ 84 2 EMAEZE - A~ B & C 5 TMR 842 B10KF & 27.77 »
33.03 J%2 37.51% > C 35 TMR Hc @i & &5 S i HARIE (P < 0.05) » [ A 35 TMR e & 8RN E
L5 (P < 0.05) © A ~ B )2 C 5 TMR JE4E4ETER KL &Y & B By 44.56 ~ 40.22 K2 37.31% » A 35 TMR JE
WK bEYEE2EE SN EMRE (P < 0.05) - 11 C 55 TMR JEEAEMERK(LEY & E8E (RN EM TS
(P <0.05) o fb—fER T A4S SR DL TMR KR i iy MR AT EHE R A4 55 HEEIME RS R e @i e &4l ik
B 5 g HWZGERHERE R R e/ b &iBk > C HRANE H iR TMR SR FT# A &0HE) 2 kg BHEAE R
4.6%( HZEL ) INERZEN S AR 0 A S TMR AR M A SN S - B eiai s i 77 - HREEE
HiA4 S -

3. AP R G R R T E
Table 3. The dictary chemical composition of the diets of dairy farms

Item A(n=12) B(n=12) Cn=12) P-value
DM, % 53.79 £3.54 5425+ 1.77 54.81%1.73 0.63
CP, % of DM 15.68 + 1.39° 15.61 £ 1.68" 13.98 £ 1.04° <0.05
Ether extract, % of DM 4.38 +0.66" 2911057 3.96 +0.75° <0.05
ADF, % of DM 15.69 +1.55 16.96 £ 1.86 23.31 £2.03° <0.05
NDF, % of DM 27.77 £ 2.63° 33.03£2.31° 37.51£3.02° <0.05
Ash, % of DM 7.61+0.61° 8.24 1 0.75 7.2410.35° <0.05
NFC', % of DM 44.56 £2.24° 40.22+3.37° 37.31%1.94° <0.05

"¢ Means within a row with different superscripts differ.
' Non-fiber carbohydrates, NFC =100 — (%NDF + %CP + %Fat + %Ash).

L A5 TMR S5RPRIREHIR o B R
ALER il = (& FLF55.2 TMR FI RN VY B i 1 T S0P RIERDR 7 B SR 402 4 B > A~ B ke C 55 TMR
AR A S B Ry 21.22 ~ 23.38 2 18.91% > C £ TMR 5y fofdise & B KN HALRT S (P < 0.05) »
7 B £ TMR A3 b & B8 E S R H M (P <0.05) -
IV. AAGHEAL P E AL B R AL & IR
ARG Z AR I ITERME S Br > A~ B R C ISR Ry 4.23 ~ 3.89 K 3.82% » A 547
AR B S P HAL RS (P < 0.05) > 1f B B2 C SARAL AR REMEIE AR - A~ B K CHBARELERRY
F53.24 ~ 3.22 }7 3.06% - CIGHEFA HE L ERBZ R EMFIES (P < 0.05) » 1 A Bl B 54 A H & 1 H A [H R
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EAES - A B ) C GBI GRS SRR & BRI Ry 23.38 ~ 25.73 ¢ 23.54% > B S5HE L H & R BUAE
Hiil 5 SR RER & BRI S R HALRTE (P < 0.05) - 17 A & C 3588 & RURRRTEE S ¥8HEH & B R =5 -
A~ B} C LR ETIRERINE S SERERT & BT B 32.88 ~ 34.29 1 29.85% » B SHEFLR & RUAE TN S 4 A5
SEEESN CH5 (P <0.05)  HE A S BEMEE R - A - B i C SR AL THRAIREHIRE S e 2 £
Fy5 38.36 ~ 34.67 [ 42.02% > C A8 AL T ARG R 5 SaAER 2 B &5 A & B 55 (P < 0.05) » B 540 A THH
RAREHII 5 48HE R & ERIBEE R (K (P < 0.05) -

T4 FAEHZ TMR (5 FHEN VY B 2 FRL O i oAt s diest e

Table 4. The particle distribution and physically effective neutral detergent fiber calculation values for TMR on dairy farms

using a Penn State Particle Separator

Item A(n=12) B(n=12) Cn=12) P-value
peNDF', % as fed 21.22£1.30° 23.38 +1.49° 18.91 £ 0.80° <0.05
19-mm sieve, % as fed 23.5414.88 42.33 1+ 9.64° 24.67 £ 5.66" <0.05
8-mm sieve, % as fed 2494 £ 4.11° 17.93£5.16° 17.39£2.18° <0.05
4-mm sieve, % as fed 20.24 £ 1.86" 15.44 £3.10° 19.17 £ 1.53" <0.05
Pan’, % as fed 31.28+4.21° 2430+ 4.81° 38.77+2.58° <0.05

"¢ Means within a row with different superscripts differ.
' peNDF = physically effective NDF.
* Bottom Pan (< 4 mm).

=5,

AFGZ BAFIRER ~ EEABERL=HAENRSE

Table 5. Average fat, true protein percentage, and three types of milk fatty acids content of bulk tank milk in dairy farms

during the experimental period

Item A(n=12) B(n=12) Cn=12) P-value

Fat, % 423%0.15° 3.8910.16° 3.8210.90° <0.05

True protein, % 3.2410.07° 3.2240.13° 3.06%0.76° <0.05
Fatty acids (g/100 g of FA)

De novo FA' 23.38 £1.30° 25.73 £ 1.46° 23.54+1.74° <0.05

Mixed FA’ 32.88 % 1.16° 3429+ 1.41° 29.85+1.30° <0.05

Preformed FA’ 38.36+2.34° 34.67 £2.89° 42.02 £2.83° <0.05

"¢ Means within a row with different superscripts differ.

"'C4:0,C6:0,C8:0,C10:0, C12:0, Cl4:0andCl14 : 1.

*Cl6and C16 : 1.

C15:0,C17:0, C18:0, C18: 1, C18:2, C18:3, C20:0, C20:2, C22: 0and C24 : 0.

V. SRR B TS AL R AR TSR

Ju bt e = (& P A5 2 5 A AR o I3 & R AR 6 Ao > A~ B R C55{E B4 H P E AL EIRIF K
24.77 ~ 27.52 }; 2821 kg/d - CEHPHEABBE SN A (P <0.05) - {HEL B SHEHEZR - A~ B K CH{H
B AR PRI By 4.56 ~ 4.06 [ 3.99% - A SZHERIHRBIE S MRS (P < 0.05) » 1 B 82 C 5.2 Bi{H[H
mEEER - A B R CHERIFARELERMRTR 333 ~ 3.29 k& 3.21% » CIHHEHEREE RN HMMRE
(P <0.05) - ifi A Bl BISHEHERUEMBEER - A~ B R C5fERIA- 7L & A HENE S S8 RERT & 2 P K
F 5y 23.00 ~ 26.01 k7 23.69% - B S5 & B AU AR RTIE 5 S8 AERN & ERE SR HAHES (P < 0.05) ¢ C 5 {ERI4- A3
G RAURERTEE S HERE R & B RN HARTE (P < 0.05) © A ~ B . C S5{Eil4- 7R & RAEHIEE S 48RERT & &1
IR Ry 32.82 ~ 34.87 J2 30.25% > B 5 5IF AR S RIAERIEE S AR & BEE SN A K C 5 (P <0.05)
C 52 BEFERNEARTE (P < 0.05) - A ~ B K C S5 AL IHRIIASHGRE 5 S8HET & BP9 Ry 37.90 »
34.26 % 41.88% > C {74 FL BRI AR ML S AR & BB S A & B 55 (P < 0.05) : B 52 B{EBZE(ER
HAFAE (P <0.05) °
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Table 6. Average fat, true protein percentage, and three types of milk fatty acids content of individual cow’s milk in dairy
farms during the experimental period

Item A (n=1,434) B (n=910) C(n=2,574) P-value
Milk yield, kg/d 24.77 +8.55" 27.52 £ 7.60" 28.21 +8.35° <0.05
Fat, % 4.56£0.84° 4.06£0.78 3.9910.78° <0.05
True protein, % 3.33+0.45° 3.29+0.41° 3211045 <0.05
Fatty acids (g/100 g of FA)
De novo FA' 23.00 £2.58° 26.01£3.07° 23.69 £3.55 <0.05
Mixed FA® 32.82+2.39° 34.87+3.13° 30.25+2.76° <0.05
Preformed FA® 37.90 + 4.61° 3426 1 5.84° 41.88 536" <0.05

“*¢ Means within a row with different superscripts differ.
'C4:0,C6:0,C8:0,C10:0,C12:0,C14:0andCl14 : 1.

>Cl6and C16 : 1.

*C15:0,C17:0,C18:0,C18:1,C18:2,CI8:3,C20:0,C20 :2,C22 : 0and C24 : 0.

¥ &

HEALE oy > A GRS (4.23%) - FAH G &S 2 NFC (44.56%) BLfHAGHT (4.38%) AR - fRHEAA
=RE EMLEA BN FLAEN Z Gk (Allen, 1997) © [F]F » A B AR Z b FLR Bl R B At /555 - bFL
KIEAE G T HARENRE AWRER A GRS AR (Stanton ef al., 1992) « 554 » B Bl
C 552 FLAEHHZREL A 55K (3.89 B 3.82%) » bR T BUMFLABFEILE SOBARE AR » Lo sE RN R REE T
EFTEL - Hp C HfakE R 2 NFC f 37.31% » AR ESHEE 2R 18.91% » HEAEZ =(EAF S s > W8T
FLAEHRBRAVIRS - C 52 @b AL B OB ALFREZ 20% (EALESN 35 kg ) » BFESEFT RKEHEIMET
4 kg /NERZEL o DR 3 BB I 4 kg /INEREZRAE Rt HERE - CHr S Elb AT HEEYEREE R
25.76 kg (4 kg x 90% DM) » ‘S HU RS B4 14.14% (4 kg x 90% x 4.6%) ~ FHHSHZY 3.98% (4 kg x 90% x 0.5%)
J% NDF Y 38.78% (4 kg x 90% x 35.2%) » C S it/ NEFRZEA e st HE A E - HHASH B4R LS - 2R NDF
SR 38.78% > 1=t NRC (2001) 5% 2 NDF &8 (25 — 33%) » /N FHE R (A iR BB - (H g
FERERRERE - FEHENESEHSENAFMENARE - KIBFE 1 Z@EAF SR ZYERE S8
L HENHER B &2 RIERER S B mINZ 8 A K - AFEEE 2 ERREESREHSTHEIER
Mz EZYVEREeERMAER KR 1 ZHEER L = (A S5 HHEEN 2 EEEEE - A - B kK CHFEEH
FHHE T E PR R EUE 77 71 By 0.87 ~ 0.63 2 0.82 kg/d - A 55 HARRSHL#RHUE s 0.87 ke/d » B S0t B B C 85 » HEL

BRI R =5 e (4.23%) (R 5) o [HEFLHEHT T DATH B RY RS A e 09 o BLER S (38.36%) » T RE B2 258 F 2 AE R
FRFZEAR - A 81 B 58 2 HE N E R MEE 25 (3.24 81 3.22%) » AJRE AR {E A 4%~ TMR fHEH
BERHTAR (15.68 5 15.61%) » [FEFFHRHE Clark er al. (1992) » HE & HE R B E (M E V)& O 72 42 R R L 7]
FAMEZEUIARRE > ARSI EC )7 9 5 A [ % 45 H & (rumen degradable protein, RDP) Eijg7 5 R ] [#fi# &5 [ E (rumen
undegradable protein, RUP) fEfECEGIFHLL » AR IR EAE L GRHGE » EMEA T HEORTMEHE EZR - CH
TMR FHEHEEZE(E 13.98% » B4 2 BEAERI R =(EA 555K (3.06%) @ R 7 alseiitdiEh & E it ES
K fEREERE (Santos et al., 1998) » GalfE-R s~ peNDF & & 20 — 23% (Mertens, 2002) A] 53T HE S pH {H (Allen,
1997) » s hnFLHAERA K& HE & (Caccamo ef al., 2014) -

7 £ R R E AR B LB AR T Z B T e & SRS - B2 BRI B0 pH R E I
2o fRIEFR 5 GERIEH B B ¥ E R AE I G FLAERE Z BRI (25.73%) By ={EA A s 0 H B % TMR
Z NDF J peNDF #Z 5> A ¢ C 35 (P < 0.05) » £ 4 BURHAIIE R - nlpE g irike - (5 B&5&EH
BREA SRR BRI AR RS - A B PR R BRI T B - LA B 4 SRR B 1Ty MR R & i AE
Bl & (Allen, 1997) = ZA1T » C £ TMR 2 NDF B2 ADF & & » {2 peNDF #{E (18.91%) » 3t BH 7] A Bl &
VlEE SR L S E AR R AR > BEUEEREANRE - (5 a A AR R LL K (23.54%)
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(Beauchemin and Rode, 1997) - #tjsEaf » C Seafgais NDF S {EFHIZRK - peNDF (RAZE AR B S - [F
B NDF 25 RBl Z A 4 & MM so BRI S CALRERTBEAHRY - A 352 BE B T iEME (23.38%) » H TMR 4Hks
NFC Bl SifsHi a8 @ geth R ItaE R - (Bl pes [RER S REIE N - HIHEr &R AU AEHIRE &5k » Fukumori er al. (2021)
fatt > JEE pH (HEAL P & EUASAGE (2 /100 g FA) EIEMER - 5550 » =(#F445 TMR  peNDF & &M EAH
BIEAR > HHGRABO R EE - B SARARHE HAHZEE (oat hay) » HACEMER (L&Y & & REEL A K C
SARATHE H#He R R [ 5 (pangola hay) R[A] « (Rt » &G @ RARR A FIHE S ERK SR » IF REEHE
FLAEHT B B LR 1 T R SRR HIER -

THELRI S5 F ARG Ry i R B R SRS A B SRS RS B B - C 548 preformed Akl 5 FLAERT 2 LB R
={EFLA A E (42.02%) » HHEPHEA ERE SR HAMERALSS - Z8MH TMR drfi & HE B NFC & 841K
(13.98 2 37.31%) » AR AR 2B/ EK » HpmE A2 B0 B8 nTsese K - RSS2 P2 (Drackley,
1999; Drackley ez al., 2001) o C 358 > 455 H W ZC TMR &5 & il #H 76 B FALY 2 kg /NEREZE S S AL AL A8 - BE T
ZR R AN I AR R BT - A SEE AL FHEIRYAS RGBS o5 FLASH 2 LRI R AR (38.36%) - H TR 2 2 &S
(4.38%) » (AERAFAENFRECK B GfE M EAGAERTE & (Grummer, 1991) - fiI_EEHE 2 NFC 2815 (44.56%) » f2fit e
HRE B I R ACHER B EEN 8 - B 35 2 BUEE T REE (34.67%) » {BH G TR & B (K (2.91%) » "IHEHL B &5
AR TMR fFEAEEL - SRS RE RRIEARE - PR aaiE P i s ialT & EaE 0 hi Al F A RS HEE RS (Gallardo and
Teixeira, 2023) - Jg &R AERL LAY E B 14 [F] 05 2 21 H M 2 HE (Rl 2R ) Bl 5 sl g s & » B0
E R A THEL R RS A BE 1T SRR < IFLISES ~ BaX - iZVBERa & - Al RF B 5 R i e M & M O
EETIAEHIBEHILER] (Van Dang er al., 2020) » A Es T - A BE R A TR G A HERIR 8 2 25 - AJgERiE R
AEHIBE— &0 K E A AR AR ARG - 55— 805 R EREK B e sk RS R UL - M A 2LV B E OR S T (EHS
USRS - (R = (A AR BE R -

WA = M A5 7 s B BATE 48 L ELE 1) A AL 2 AL &5 R B (3= 5 813k 6 ) - d8FL Bl A ALk o A2 FLAE AT
o HEEHER - HEAIEN N 2 SZ 2R EA -3 B e AR ELR &AL & 8 2 IR R AN
BMEEEAETEPIAE - (ERASEIZAEHIERY - B2 Woolpert er al. (2016) $5 H 48 AL B I 71 A4 FLE 73 7T FZ(E £y
AT EBREEE 2 - BME 2 - A% TMR ZHHEDE - AR R NFC &8 @ S8 FLBE 4 AP 20U
iR KA BEEESR » BEESHNHMALASE (P < 0.05) « HEHIFAEF N EHE TMR &S5 R fos it - RDP/RUP
SHECFHr ~ BeHARIRER UL » DASAR R P AL B S A B Bl AR (R R X G AF A RE - B IRALAF BRI 70 %
1&4V5E 8 (&l H A AOBARN » HREARFT R TE » IUERKAELEREH 2 T (Stanton er al., 1992) - 4-5f
FRURFLAT 10 A HAE R A & 8 B s O G B ROR SRR B - BB 1AL BARY IS n4E 3§ FH S A AT
BE o B2 TR/ 1.30 — 1.50 (/100 g milk) - [T & R SOR SRR HIBERE 2 71 73 Bl R 7t 0.90 — 0.91
(/100 g milk) fz 1.48 — 1.60 (g/100 g milk) (Barbano ez al., 2017) - Galf@Hc 7 Bl B 4H BTt FLARR R A B
HEOER  ffEE BN R RSN 4T 0.1 — 1% - (HEEEEAE T ERLY 0.1 — 0.4% (Park and Kim,
2014) - ffgE$ NFC B A S H0HBATE Y - RSB ALAER R KA E BRI EIHES - BEIY NFC 28 glF
AR BR - R BRI A A M PR TR - AR IR EAE LY 0.2 — 0.3% » —fEHRaE
PYEH NFC & 8495 32 — 38% » A[f{E LA THEIRMENEREE - A% TMR 11 NFC &8 5 44.56% (H2¥)
E ) Hir G B ARG I o AR AR I & B A R A FL A5 (P < 0.05) - Hh&E R AR B Ga)E th NFC & 852 24
FER - BERIFEEERELAR - B35 TMR 2GRS 8 (23.38%) » S4B L BLE ) A0 & i HE
WilE 5 4ERER & & - BRI S A AL S (P < 0.05) o HE45IRET Woolpert er al. (2017) &fisw—2 » =¥ & HE
il 7. F45 (HDN) » Hr G p ARG BE & 8 Fy 26.18 £ 0.94 g/100 g of FA ¥ & ARG, (LDN) » Hogh & plc Al

BRI & & s 24.19 1 1.22 g/100 g of FA - 5{ER45 S5 HDN S5 H &A@ - peNDF (528 & & &3 =Y LDN &5
(26.8% vs. 21.4%) (P < 0.01) - C 5t ¥F S AEFL A1 TMR ERETATHT 2 kg /NRHZE - $EHELE S &K 4.6%) » H
AR Ry B AR B TH B2 AG ER & peNDF HFTHI%5 © 3 4 &R » C 55 TMR Z peNDF &K (18.91%) - fi s R4
B4R S pH ~ (RSB ZBEAE R - [FIN > 3R S BUB W RURILAHI R B & A AR I B R R B (RAE R B T
W - HEW C Bt AR S iR HR R AR TR - FEfaAkE T peNDF &8 - WA BEHBEEFHZENTE -
# & HY AR peNDF & & B8 RHIRIROR 340 » Rl bEFL 8 R AL 4EE - A fE R @i M B a2k
& ¥ (Caccamo et al., 2014) -
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AL AARE TMR ZHEAE ~ MR K NFC S RBES - AR ERI A T AR A RESE
RS - BFHEEOLA KRB RERRDNF —HFE - 60T NFC 285 > GRBEMENTER &
R LFREARY A > HE T (E L o S R BRI S SR HE 2 & T - AL R RS T 2 A EOS HY peNDF > HAR Y
B A AU S R AU AR R R S SRR & B G RS o ALAEIRRAH R A 1F Rl AL A G B e B e i JE AR
1 AR T RIFIEHE - LABEA RIS H SRR AR PR AR AL A b s - PR H R S
B Bl -
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Abstract

This study aimed to investigate the association among milk fat percentage, whey protein percentage, and the
composition of three types of milk fatty acids (de novo, mixed, and preformed) with the nutritional composition of dairy
cow rations. In addition, the study evaluated the feasibility of using milk fatty acid composition as indicators for nutritional
monitoring in lactating dairy cows. Three dairy farms (Farms A, B, and C) located in Taoyuan and participating in the
Dairy Herd Improvement (DHI) program were selected for this study. Data were collected once a month over a continuous
12-month period. The results showed that the total milk fat percentages for Farms A, B, and C were 4.23%, 3.89%, and
3.82%, respectively. In particular, Farm A showed a significantly higher milk fat percentage than Farms B and C (P < 0.05),
while no significant difference was shown between Farms B and C. The whey protein percentages of three farms were
3.24%, 3.22%, and 3.06%, respectively, with Farm C being significantly lower than the others (P < 0.05). Regarding milk
fatty acid composition, the proportion of de novo fatty acids (de novo FA) was highest in Farm B (25.73%), which was
significantly higher than those of Farms A (23.38%) and C (23.54%) (P < 0.05). The proportion of mixed fatty acids (mixed
FA) was also highest in Farm B (34.29%), and significantly higher than that of Farm C (29.85%) (P < 0.05). In contrast, the
proportion of preformed fatty acids (performed FA) was highest in Farm C (42.02%), and significantly higher than those of
Farms A (38.36%) and B (34.67%) (P < 0.05).Overall, the total milk samples and individual samples of milk fat percentage,
whey protein percentage, and preformed fatty acid content were consistent in terms of significant difference. Nonetheless,
the greater variance (standard deviation, SD) between de novo and mixed fatty acids in individual samples led to slightly
different significance order of individual milk samples. These findings suggested that both total milk and individual milk
samples were feasible for use in nutritional monitoring of dairy herds. Analysis of the total mixed ration (TMR) composition
revealed a positive association between the levels of crude protein, crude fat, and non-fiber carbohydrates (NFC) in the
diet, milk fat and whey protein percentages in total milk and individual milk samples. However, it is notwithstanding to
take consideration of herd structure factors such as the impact of days in milk and parity may on milk composition and
performance, when interpreting such data. Additionally, high dietary NFC content could inhibit fiber digestibility, reduce
acetate production, and result in a lower proportion of de novo fatty acids in milk. In contrast, rations with higher levels of
physically effective neutral detergent fiber (peNDF) were associated with a significantly higher proportion of de novo fatty
acids in milk fat (P < 0.05), which may help enhance overall milk fat content. The results of this study suggest that the fatty
acid composition of milk holds the potential as a nutritional monitoring indicator for lactating dairy cows. It is recommended
to conduct long-term monitoring to evaluate changes in fatty acid profiles across different seasons or before and after the
dietary adjustments, in order to clarify their relationship with feed nutritional composition further. A systematic approach to
monitoring milk fatty acids can support precise ration formulation and herd health management, thereby enhancing feeding

efficiency in dairy farm operations.

Key words: Lactating cow, Milk fatty acid, Ration, Nutritional monitoring.

(1) Contribution No. 2844 from Taiwan Livestock Research Institute (TLRI), Ministry of Agriculture (MOA).
(2) Northern Region Branch, MOA-LRI, Miaoli 36843, Taiwan, R. O. C.

(3) Livestock Management Division, MOA-TLRI, HsinHua,Tainan 71246, Taiwan, R. O. C.

(4) Corresponding author, E-mail: shwang@mail.tlri.gov.tw.





