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BRSNS - Chiou et al. (1995) fRH - EIRETRINAL - K&HE RiF HISMA0iRE B K AR
MR - thREEAAERR - BEE BT EMERRE T EAEE - KtaslEYaaAEn - I
BEERTGHSEEEREN RUP » HEBERRSE » ReEWE EENRE - KILEEEER
(Knaus et al., 1998) » M¥&EHEBERSE (95.5%) ~ RUP (77.5%) ~ BERERE (15.9% ) K FRRRIKES
(2.0%) (NRC, 2001 ) » AI{ERA FREFEEHEIIE (Johnson et al., 1994; Piepenbrink and Schingoethe,
1998; Santos et al., 1998) - EHE RIS FTEE RS > IEEAERCEERMEM » HR/NEERIK
BRE B ERRNERE 25-35% » RIBLALA 2 BB » EERSMEYENEERS - IHRBELE
RIFHYEE S & H A MBBUAIA (Koenig and Rode, 2001) « —f#i S @ LEXK ~ KEMREZ
R > FRRAZES (methionine, Met) RBERZEE (lysine, Lys) JBH RAAFZIREIEEER (Schwab et
al., 1992) - Fg3 FIREIE AR BUNLEE BRI - T2 KA ZFERIT#EM (Wu and Papas,
1997) - EAfE RIRIFEERR AR TR A EAE (Canale er al., 1990; Roger et al., 1987; Samuelson et al.,
2001) BREEAZTEER - ABEHEERBEHZEE (Bach et al., 2000; Casper and Schingoethe,
1988; Chalupa and Sniffen, 1996) - [LAMIREESESR 4% FCM MAEEI Y B &5 - ARG
FRrBh2s& (Overton et al., 1998 ) - RAIKMEMAEAE (400K ) FIHERE RUP » REBLMERRE -
B, BB RIMEEIRE (Johnson et al., 1994; Tomlinson et al., 1994 ) - M¥RIFEEEES - BEE
B MR IS 2 W5 5% (Casper and Schingoethe, 1988; Chalupa and Sniffen, 1996 ) « ZRGRE&ERAT
AR 3% M - LIRS RUP REEEERYE - [FIRFRIN 0.125% (REFHREE (rumen-pro-
tected methionine, RPMet ) » #EETHIRETL « MR A B IR HE  FRhFALEARCZS -

MEERTT R

L iRBgaaT - HIERIE B E \

AEKERFIIMEY R RUP FEER - (RIER LIS RER Degussa A FHE (#ML4E Mepron®) «
DIE# 4 X 4 B T ARG TER 72 - SHERE T AR INER 1 R o BT A-5E%
BRI FLAR B VOB B & R AL - BE TR EAS - P FL RS (days in milk, DIM)
66.7 H k. /\BE#IEES- DIM ks 65.3 H - Bt EEI U4 2R M - U8 g 4R NRC (1989) Z.
AEAAEYE - DIEABSAFREMRE R AR o RERTAREFIIRE 575 ke - WIHAEF E31.2 ke » #£NRC
(1989) fAiEEEREI RS E N « REME QB LSRR - WEREHS R - (A) HEE
(control; soybean meal) ; (B) {FZEHHIZESH (0.125% RPMet) ; (C) RUP#H (3% IMf3)
(D) RUP+RPMet 3 (3% If¥3+ 0.125% RPMet) - yhZ 4R EEET 21 B - 5y 14 H B HEFEHT » &
7 BN REBFEENER M &S - H 16 ¢ 00 ESERIE S HRE (total mixed ration,
TMR ) » FERURI B2 YT EELBIE 50 50 FRL 35% T RBEERIK 15% BRSEE » SIREHT ¢
00~17 : 00 B 21 : 00 FREA=7K » BRKI B LIREMRFF 10% ZRIE B - FHICHERIFEaRAtE
BERGE  HRHEEHRARNKE - SUKDIBUREUKEHTAELIE - SHTE4 © 00 & 16 : 00
B, - LIBKA B EBH#es (Gascoigne Melotte 2000, Holland ) #e$kEXIAE - HH 5 © 00-7 :
00 K29 : 00-16 : 00 #4-SRINEHKE - BERESFIRERRT - &2 15 ¢ 00 #EE _RZF
LIRRE -

8B MR I E ARS8 & 600 kg » SEEERHE EE 2 MMz A 8T - [EHRNREE
25 m* KB 4 > S AEEEE  DAERE 15% YR TERREGHBEERZH ¢ 00k
21 00 3 KRHET » BRUKERIEEK -
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IL FRAER R T

AESEE R R AR BAEE BRI 2 kg B #E 58°C MR o M EELL 1 mm HEMEE - &
R-20CHRTE - B FR RFGRER S IS EREGHB®RZOW - 85 8 - HERE M
NEMA RV E 2 BIE B K AOAC (1984) Z FIEMIGE - HFEt#E (neutral detergent fiber, NDF )
K EEM M (acid detergent fiber, ADF) ZHIEHk van Soest er al. (1991) ZHEfTZ -

BHINRER A HBERRS » SR HS AR EFF &R 20 mbESES - WLAGEHE
B EE  BUARS 478 (Milk Scan 255 A /B Type, Foss Electric Co., Denmark ) JHI5EZLHEH
-~ AEAE - APEERRERYCE R - I EREMKIE Roseler er al. (1993) 251k fEEHA
Xt AH - FRERERE 3 /NERE=X - BRREIRDISIMATE (heparin) » EZEMRIKEE
(vacutainer tube ) £ > YZRILIBE L 670 Xg B0y 20 4348 » B J@WR (MA%) BFFR -20°C » LU
ST o BEREIRE R MR R A LMK A (L E B3 BBl E . (Ciba Corning Expres Plus, USA) «

BB IR FREMRNEIN 19-21 H » BEE=HER REEET (0/MRF) REEHE 1536~
9 /NRRRERAR—K L& 5 K - DL 250 m] FREM - EHEHEEM AR BEEIEL - fHInEHE &%
B8 B4 200 ml » FERILIERERHIESS (WPA Linton Cambridge, Model CD720) HIEE pH {E * 2R
BB ARIE > Y 50 ml FE B REL 50% H, SO, 1 ml MRS - FEEREELZE pH 2 LI
T EOERER-20T @ ftHESTH - BEREARE (NH-N) BEZHETMKBAOAC (1984)
ZBIEFE > IR (volatile fatty acid, VFA) ZIZE AIf#E Erwin ez al. (1961) J3i% » BY
PR FEEWE 6 ml BHY 10 ml 5B LEEE » DL 670 Xg S0t 20 7348 » L EEWR 6 w1l BLIR
FEEE 731 (Hitachi G-5000A Gas Chromatography, Japan) 23072 » Ak 15% SP-1200 > 1%
H,PO, HTHIE B R < IEIIERSCIE T E - FHEUAEHERR (Supelco WSFA-2) i - HEEH] VIA Z & &
(mmole /L) REHEH I (molar% ) -

L. et #r
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Table 1. Ingredients and nutrient composition of the total mixed rations

Dietary treatments

Ingredients
Control RPMet RUP RPMet+RUP
9% of DM
Cormn 33.6 33.77 36.3 36.4
Soybean meal, 44% CP 15.0 14.6 9.0 8.75
Mepron' - 0.13 - 0.13
Blood meal ) - - 3.0 3.0
Dicalcium phosphate 0.5 0.6 0.8 0.8
Limestone - 0.3 0.3 0.3 0.3
Salt 0.5 0.5 0.5 0.5
Premix” 0.1 0.1 0.1 0.1
Corn silage 35.0 35.0 35.0 35.0
Bermudagrass hay 15.0 15.0 15.0 15.0
Total 100 100 100 100
Analyzed value,% DM
DM 69.2 69.5 68.6 68.5
CP 15.4 15.6 15.5 15.7
EE ' 2.8 2.7 2.8 2.8
RUP’ 5.5 5.6 7.3 7.4
RDP’ 9.9 10.0 8.2 8.3
ADF 20.5 204 19.8 20.2
NDF 36.5 37.2 37.0 36.8
Ca 0.60 0.65 0.58 0.64
P 0.46 0.42 0.48 0.45
NE.* > Mcal/kg 1.57 1.57 1.57 1.57

"Mepron®: (Degussa Corporation, Germany ) contained 85% methionine.

?Each kilogram of premix contained: Vit. A, 10,000,000 IU, Vit. E, 70,000 TU,Vit. D3 ,1,600,000 IU, Fe, 50 g, Cu, 10 g, Zn,
40g,1,0.5g,Se,0.1g,Co,0.1g.

*The RUP and RDP values were according to NRC (1989) .

*The NE. value was according to NRC (1989) .
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2. EURNINMR BRI AZ IS S IR R 2 - B8 E - LRI IEIRC 8
Table 2. Effects of dietary supplementation 'of blood meal and protected methionine on dry matter
intake(DMI), body weight change(BWC), performance and blood characteristics of lactating cows

Treatments
RUP without RUP with RUP Main effect
RPMet - + - + SEM  RPMet RUP
DML, kg/d 24.3 24.5 23.7 23.9 0.32 NS!
BWchange, kg/d 0.26 0.28 0.32 020 0.8 NS NS
Percentage in milk %
Fat 3.92 3.98 3.84 402 0.10 NS NS
Protein 3.32° 333 3.32%  343*  0.04 NS
Lactose 4.66 4.68 4.67 471 0.03 NS NS
Solid 12.4° 125 123 12.9° 0.13 * NS
Production, kg/d
Milk 262 26.2 25.7 26.8 1.39 NS NS
3.5% FCM 29.3% 29.9°  282° 32.8° 0.45 NS
Fat 1.03® 1.05* 0098 1.07%  0.02 * NS
Protein 0.87° 0.87°  0.84° 0.92*  0.01 * NS
Lactose 1.22% 123 119 1260 0.02 NS
Solid 3.24° 327 3150 3.46°  0.05 * NS
Blood Characteristics
PUN?, mg/dL 13.6 13.9 13.0 126 1.84 NS NS
Cholesterol, mg/dL 143 138 135 135 6.‘87 NS NS

NS (P>0.1),P <0.1, * P<0.05.
2PUN: plasma urea nitrogen.
%% Means within the same rows with no common superscripts differ significantly (P<0.05) .
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FESREAETER

L N ERARE RN ECZE

BARIRIN 3% MKy (RUP) B 0.125% (R EWAS S ERARE (dry matter intake,
DMI) ~ 2188 - B RMRIERZ BTN 2 - FRI0RUP MliIREEE P82 (P <0.10) -
FEABSEL Grant and Haddad (1998) FAETE TR IR 4% FAEA EIMK - EERELY
BiREEHERMNE - B8 Tomlinson ez al. (1994) DURKEFIRIESPRIZRIE » FRINME 2.2% &
Johnson et al. (1994) ZFEEM HIEFIRM1.7% R AW ER AR Z SRR - %0 RPMet
522 DMI 2 3B HE R EL % (72235 (Chalupa and Sniffen, 1996; Roger et al., 1989; Overton et al.,
1998) iz #Bafsam—2 - Samuelson e al. (2001) FAWAFLHERZ A4S HETF 15g RPMet » EH DMI
Wi TR R AR  MARPHRFE P ERAEZHEENA - ERARWBAES
EEHEW - RFEERINME (Grant and Haddad, 1998; Klemesrud ef al., 1998 ) BT RPMet
(Casper and Schingoethe, 1988; Dinn et al., 1998 ) AN EISHEEER 5 - KRB EWE R
0.20~0.32 kg/d » BAE RN BERIE A -

1. #ELEE RIS B

BAAR R IR S P B R AL 2 AE SR ANER 2 o BURRER NI LIRS RUP ShbFL A E IR 1R E
REERE > NS B Tomlinson et al. (1994) FJohnson eral. (1994) 4 RIAGTBRRIIMA S &
IMA LIRS RUP Z S BN E LB R AR>S RIEE 2R 2R 2 - T Grant and Haddad (1998)
ZERERN BRI 4% [ EAEHESYIRTFEIIEE - 3.5% BAIERYRIELE (3.5%
SCM) ~ FMER LB SR FERAHA - 1 Palmquist and Weiss (1994) FRINAER L IMETHES RUP
IRRRERZE LR Z K SREIAEE - RGBSR RUP » REENEILER RIS - WREERRE Y
HECEHEEMAFFEREZ RUP » HURAEHEAHE HE 2 FIF=RE R » Piepenbrink and Schingoethe
(1998) #rEHEHMF RIF RUP 2RJE » ERZEFESHER AR - A EEEEH Y - SHE
HEREEEER -

FARE FP RN RPMet R 228 ~ FLBEREIILISHH o Chow et al. (1990) K Guillaume et al.
(1991) MABERIRINREFIEEE (0.08%) KBEIEEE (0.21%) WAZEFLIEE - ¥Rl RPAA R
B MEZR > Chalupa and Sniffen (1996) FEFEHKILL 50 & 50 Z HHE FERMI 15g RPMet & 40g
RPLys » #iRANEZEEIE - AEE - Samuelson er al. (2001) SR HIFRSAET 10 ~ 20 ~ 30g
B RPMet - HREEEIE  AMEERER - IR RPAA HREAEHRE 3.5% FCM 2§35 (P
< 0.10) > HLEEREL Casper and Schingoethe (1988) K Roger et al. (1989) E545[F - Overton et al.
(1998) Z#ERTE AR 20 ¢ RPMet - HHEFEAE R BB HREARBZ2MHE - &
AREEETREVN I RPMet SR A A G R R ER (P <0.05)  EARMEESAELREAIEEER -
Roger et al. (1987) MEXRFHFHEFHM RPMet > f2FAEHE » ABEBYR - RIABEFRYE
& - {H Overton ez al. (1998) ZFRERF HREPHRIN 20 g RPMet fERIALBEBYIRIS BIE > BRE
BHEY SRR YRR RSB EAE AR - 2 RRBTRIN RPMet B30 7L ik 1
TR R IR SR I ETE BRI (Roger er al., 1989)  ARFEEETRIN RPMet SEiLHEH
FLEE=R - BLERVRAN RPMet - BEREIEEMEZEEIEEDN (very low density lipoprotein) &hkZ 5K
F o MEZLRBA B HES (triglycerides)  {HANGA B AR AR IRIR MRS Wi 1k 1 AT ZLAS 5 2
(Davis and Collier, 1985)
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1. #iFRRERIEER ZE

7T RUP S 6% FUIMARIRFRA S & - (BMASEFEE 2R - Guillaume e al. (1991) FREPRF
TRIHBEEEAE 11.06% DIFERE RUP 2 & » [MAFFRR AN - M RPMet (0.08% ) B RPLys
(021%) FREFEMIRFRLFERTEAEE - Casper and Schingoethe (1988) FARZ R/ ERIEIREF
R0 15 g RPMet > BHMIEZ IREF/REE L - AABIEER S EREEER - BURAI 3% M
5, RPMet 0.125% %A IRB A IEE RS & &M E -

IV. B8R pH E - fBERER R e
B W BIEENFE 3 - HINEE RUPHEZZRFEE < pHE (P <0.05) » {HIRIIRPMet
HI[fEFE3E 3£ 2 - Chalupa and Sniffen (1996 ) e/ HAERERIN RPMet 15 g H RPLys40g /H

5% 3. RTINS B R R IR B E R R IR R
Table 3. Effects of dietary supplementation of blood meal and protected methionine on ruminal
characteristics of cannulated cows

Treatments

RUP without RUP with RUP Main effect
RPMet — + - + SEM RPMet RUP
pH 6.47° 6.58" 6.66* 6.59® 0.03 NS! *
NH;-N, mg/dL 23.6° 22.7% 22.1% 21.3° 0.61 NS *
Total VFA, mm/L 92.6™ 84.9° 89.5% 97.8* 3.37 NS NS
VFA, molar %

Acetate (A) 58.1 56.2 57.4 57.4 1.08 NS NS

Propionate (P) 20.9 21.6 21.5 20.8 0.86 NS NS

AP 3.51 3.29 3.23 3.49 0.14 NS NS

Butyrate 13.6 14.0 13.7 135 0.34 NS NS

Isobutyrate 2.64 3.07 2.58 2.62 0.37 NS NS

Valerate 2.03° 2.28% 2.10° 2.32° 0.19 * NS

Isovalerate 2.76 3.28 2.71 3.44 0.36 NS NS

'NS (P> 0.1), *P < 0.05.
2.b5.¢ Means within the same rows with no common superscripts differ significantly (P<0.05) .

@
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EHEES 2 pH{E - SHEE - #8 VFA KA VFA SEHELEEE B2 - Casper and Schingoethe (1988) £
W RHIZ AT AL EHIRIRIN 15 g RPMet > TR REEIEE 244K - Chan eral. (1997) A H
FE RNy 7 RUP SRR - f55R % pHE - REAREEHE ¥ VFARE DUIMHHEE SN
KEHHE - AEE - TER ~ KBS A ELIIFER - FE43ER RUP fHARE MK B NH,-N ZIRE
(P < 0.05) - [t:E3 Maiga and Schingoethe (1997) A H&- I RUP BHERE S NRRBEIRE ZHER
R - BRARBEERSEHEHEAERMRIHG  MPEETRREARACERE REDERE
fER > A RUP BE HEREME R (P <0.05) - BERGRMIUEHEEA G E S R EERE -
B ERRAEERE > (B EEE RN FETE 4B YRR - B SRS Y
REERPE -

=R

ERTRIRI 3% MM LR RRRECER AR REZMERREIBE > BHRNEAE - FLK
o RIS IEER - IREZSERELETE - HYPEREET R pH HEREEEBEASE - B0
RPMet 0.125% BEARAEIRE AR » FLIER - RS > BEIRRAEORRAERYR - 1
EiREILEN - AEABERMERYZER - FHIFEMN RPMet HIRE IS ERZHR ~ TE
Ik USRS RUP - S SECCE A FLZ SR -

ZE R
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Abstract

The purposes of this study were to investigate the effects of adding blood meal and rumen-protected
methionine on the milk production and blood characteristics of dairy cows. A 4 X 4 Latin square design was
employed. A total of 20 lactating cows were randomly allocated into four groups and fed the diets with
isocalorie and isoprotein but varying in undegradable protein content. The dietary treatments included Control
(A), Rumen-protected methionine (RPMet ) (B ), Undegradable intake protein (UIP) (C), and Undegradable
intake protein and rumen-protected methionine (UIP+RPMet) (D ). Each period lasted for 21 days with 14
days for adaptation and seven days for data collection. The results showed that there was no dietary effect on
feed intake, milk yield, percentage of milk fat, milk lactose, weight gain, or the concentration of plasma urea
nitrogen or cholesterol of cows among the treatments. The percentage of milk protein and milk solid, and yield
of 3.5% FCM, milk protein, fat, lactose, and total milk solid were higher (P < 0.05) in the group fed diet
added RPMet and blood meal than the other groups. In the rumen fluid, the concentration of ammeonia nitrogen
was lower (P < 0.05) and pH was higher (P < 0.05) in the blood meal supplement, but no difference was
found in VFA compared with other supplements. Although feeding of rumen protected methionine could not
increase the milk yield, it increased the milk components. The supplementation of blood meal did not improve

the milk production.

Key words : Rumen-protected methionine, Milk performance, Blood meal.
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