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BRI AR R A BEIRAAETE - SMEBERE 15.2% - B 0.9% - #IEEE 0.75% - BLE O EIR
0.68% ; FR¥L B ~ C ~ D 43k # FRAE AR IN &k L — #EfEH% 0.15% ~ 0.30% J¢ 0.45% LIEAREA
Wk o WFLAITS AR REUKHEE BRERE - BRI - BFELAEINE H PR ERIEERAES
PREBMHIIG L 2R - MRE B CEIRERBDBANEE C (P < 0.05) - 7570 » SHEEL
BE - WAYENERGE VY HNE  SHMERS AR - (HEE B (PR 2 HE B EEEH]
FEEEERE C (P < 0.05) - ZIEMERERCHIRIE TS KBS - B FLIAR E R IR RAPEAIR
MRS BN E =R E (P = 0.02) - FHRCHELEE - BHE - SR PIEMERTRE
TRFE AR B & BN £ = AR IE - H g LIRIIRIRTE 0.90% RrEElm - LM ARG -
FEMEIRFEZ (BUN) B 1gG BEEAFERIGEEFE 2R - 7207 4 8K > B34 C ZIERE
(creatinine ) JEEREEEMAEIE A B D (P < 0.05) « 754 2 IR LIEEE B Z 1gG RS - RIR
DI ERERER » RIS FLETR SRR 0.9% - REIERR 0.90% I » (FFE B AL I E B PR R K
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FHESNZ BT N 2R AR - LEEMENASHNERIREETY 4.7 kg /H (S
ERFEFEREZES > 1990) fE @ ERESMYMEEHREE (ARC, 1981; NRC, 1988) H:% - 7
EHFREET  TREEREESWICN R MBI » MRS (Whittemore and Yang,
1989 ) » WA MEE (Young et al., 1991) -

R NRC (1998) HNBALIFE ML ERHEEISYE - RS G EMENFEOWILIELERET
(IFLHALE 10 kg - (FFEEIYE 150 g) » BERGEGIEEE R R 0.89% » CBERURSEEE (branched-chain
amino acids, BCAA ) HZFEMGFRHERE B 0.76% » BEAMLEER 0.50% « LIT K — KSR ERE S W
FLEAIRE H ST B AUR R I 2 TR - T 22 AT I WA PTRE & Z. (Tokach et al., 1993; Richert
etal., 1996 ) - FE N H B WIFTHUR » g b MR SRS IIH REyitss &K - BRI FERNE QK
& K REREERTIRG 1L (Aschkenasy, 1979) « BT - BFIATNWEHERS SEHESENET
el e RIS ~ HENGBA S ST $ETURE ELFE (Beacom and Bowland, 1951; Smith and Greene, 1947 ) - &}5%
FURE B ORI - BT B R ARRE BRI Y & BRI E IR LI FLRF 2L B TR R RS ~ BT IR Rk
1R W B m % (Trottier ef al., 1994; Trottier et al., 1997) » TS ey ERE RN H R 2 B E
M RRR A R AR L MR R AL G EORE T 2 BB T E - SO A I AR R ES
AR EBREASZ@HE  [LSh - Richert eral. (1997a) fai - IREWMAFEERERB A8 > 1
HEWSHIA TR CENE  WIRSATEYE - ARKMEERESE - Tokach eral. (1993) HJ
e WA AR EEIE R RAR R S B HITE 0.9% B 0.9% I » (FREERE ST » AiFleHss:
ZIR - IR RFE AR P S R BEREER < FIIF - Richert er al. (1997b) JRIEH » IHBEFFEHEEUA 10
SH BRFE - HEMREEEERG - SRR =1 ¢ 1B FHBABETERA > HEEIAEEZRS  F
DEERESHE IR IR . & & - fRIE Richert eral. (1996) Z5¥E > MESERHE (BERS
CEFRFFFE 21 HEREY > WETNES| 60 kg DI EFH) SIBHAHSE TN ESHENE > MRt
RIEAE > SRR REEVER1.15% - B1E 0 EBREELT2 ¢ @ IR ESINARC
(1981, 25.5 g/d) ~ NRC (1988, 185 kg f}%% » 5 36.5 g/d) B NRC (1998, 175 kg RFFEIMLFLIAZ & 10
kg FT269¢g H) ZH#EE -

ML ESURET - BN BERREHE CEBTERS > BACEERA  HREAEMREZE
T IREAEERSR AERNFRECERRZHEEESE  ERESMREER T EERE
(Carter et al., 2000) - FEEEME - RFEHE ZETHEREEEREZ BN T @ BERFEERRE
G MERSHEEREFRERINE  HEETH -

M¥ERTTIE
L BT

FERR ST 2 EARET (CRD) » 33EEFIE B R =B R ERLT X5 E (LY) AR RgE
DIt 5 (Duroc) EAFEETTHCHE » SR AR VMERTRREM - SRRk — KM —%

B R BT - AE1RA - SR IRETAER T (CP 12.1% » BERRER 0.7% ) - H

EREA1.8-2.2 kg (IRBSEVIVELER) - TUEATERIEEA AR © (A) HRMHENE (SHERE15.2%
HIEREZER 0.9% » AT REEE 0.55% » #EREEE 0.75% » EEREES 0.68%) ; (B) HIHASIERMEHK L —
WAL 0.15% » DIERE B2 TR 5 (C) HIRMHARRIIAR L —#iIEEE 0.30% » DINREE
CZEXREE ; (D) BIBEEIERINARL — BAIEEE0.45% » DIEVRZS B TR0 - GBS RRS
R E R R I B R 5 WALHIEAIR UK H B A -



HEE SRR FEER RME ZE5R REE 49

IL HIEEHH 73k

Al BRI PR SR RIS T 004 ~ WAL 2 5B 4 EZ MW - DS I RZE (BUN) - HLERKT
(creatinine ) B2 IgG YRR - FLRMIFE IR RIDA, 4 2 R8T - W LU BN B E W FL AR g
JEEE BMEIETY - 00 2 ERLSRT R AL AR B - (S HRAE 3 IS T o (FFE 14 H R 28 H
B I > DAATAT IS 1eG R -

IgGIRZ FRDABESR BT ER (ELISA) WIIE (255 Hankins e al. (1992) ZHISESEE) -
PREFE S BRET IR DL BB AL 3 4T [ Automatic Analyzer, HITACHI 7170A (E)) #IE - &4
Bz —Meora g HEDE - 85 - #885) /2% A.0.A.C. (1990) FFHE5T «

II. #Et53 47

AEEFTE B LIEEI L 2 a2 T 28 (SAS, 1996) TR @ Ll iRt 5
(GLM) EITESTHHT - WL E X Hr LB EE (Duncan's new multiple range test) A& HE
BRI 22 R - RFEME AR E R ALK E 4 B LI RS 2 B B S AT RE 40T (covariance
analysis ) » TBERL TS BE B FLHAT BETE R BIDLSM RS & TS B RS TS 0T - (PF5.2 R IEMERERILL
RS 2 RIS FBCEITERE ST - 5UERE (RS ) < E3ELL Contrasts JETHEE
(linear, quadratic, and cubic effects ) ZH#iE °

AEREAET 5

—. REFEHEAR

WL BBV AR IR B S R FE R IR B ST 2% 2 - SEREET - WAHIERs &R
FHRREFEREEHBREE 2R - B SREESE 223~245 kg 2R BEARTA AR
203~219 kg Z[H > EBRHERIMAIE 2R o WA Z L BN 16~28 kg ZRT - KA/ EREE
ZH - EHIRIFEETIH » REE B WIS IR C A AR C (P < 0.05) » Hfs e EE
K BB -

HEVERETERTIR R T AERR TSR (R 2) B - WS E RSB e Z aE R
FEBR BRI AN 2 = Rl e b (P=0.02) « Heh » {ERERLIE0.9% s HAS B Bl g iB L 1R A -

MR Richert er al. (19972) $8H! > IEEWAFEAIRERRESE - ISR TNEYE R
FUEEE > HEE A sEnysizl S E NN E - Moser er al. (2000) 7 RESFEEIREET - RIFLIWATL
FUE PR LS SRR R (RERGTS - RIS ~ BRI ) W > EES0OD LIRS IeaL - fFF5RELL
M RS E Y E G S B ((0.8% IREE 1.2%) e @ iR,k
VB HERE - AUE - ARERIKSZ AR - AR MR ZEBRAN Richert e al. (1997a) Fig
I BREROR - (OSSR & B0 - (TREAE VO REe I < B AL & R AL s B 1 2 = Kk
MR THRBLIBNY - HAh ERRLES 0.90% I » BEFLY BERENETERIT - EEERRE TS
1.20% B » 758 A TEERMREN RAEHEE 0.90% % » WA ERERR S BECERETEEE > I
PEEEATREIL R R B BRB AR - R EW AL MEE - 55— - BEARE B frifr s
By - HRESHEWA MR E RREEIEE > WHAEETREETISBE SRR
Richert et al. (1997a) ~ Moser et al. (2000) ZHHFesEEAH—% -



50 BRI RN AT I PR SR T TR IERE

RN
TEAFREIERE AT » A 2 RIARM PHRF Y - 2 B B L7 (P B & R S R

LS BB S H I E T - AR BN - HESERR - RE B FRAEmILY
2 LN IRES 4 kg » ATIFES BRI S BIRS R C RIRH D (754 < W E I RIHRE
ZIRE - TR BECREET o BRE C {7357 2By » HERREZFENEEB (P <0,
05) - {HAE 4 BEREEFLIG B R R HE IR 2= A -

P32 & IES BRI R » 75 2 Bl R 4 B BT EERAEARELRS 'S
R E S SRR (SRR P = 0.03 B P =007) EHALEE WANENERSHENE
TREET » RESREERs s & B 2 =X A8 bR (551k P =007 P =007 K P =0.10)- Ik
A > TEFLEART 2 SEER L2 A B R IR AL B IR & T 2 =R ih#RBATR (251K P = 0.04 K
P = 0.06) -

AkBerh > ERERGIE SR 1.05% I (FEHE C) HAT 2 SEE BRI RN 0.90% & (pRH
B) > thRI L IR SLHAR R 1Y B e B R SRR S AR B 2 BT 2 = B L - ERRIERE C 758

7 1. HERETEA A

Table 1. Composition of experimental diets

Dietary valine, %

Item 0.75 0.90 1.05 1.20

Ingredient, %
Corn, dent yellow 71.36 71.36 71.36 71.36
Soybean meal, solvent 20.50 20.50 20.50 20.50
Wheat bran 4.21 421 4.21 4.21
Corn starch 0.45 0.30 0.15 0
Dicalcium phosphate 1.59 1.59 1.59 1.59
Limestone, pulverized 0.98 0.98 0.98 0.98
Salt 0.40 0.40 0.40 0.40
Vitamin premix 2 0.10 0.10 0.10 0.10
Mineral premix © 0.15 0.15 0.15 0.15
Lysine-HC1 0.26 0.26 0.26 026
L-valine 0 0.15 0.30 0.45

Calculated values, %
Lysine 0.90 0.90 0.90 0.90
Valine 0.75 0.90 1.05 1.20
Tsoleucine 0.68 0.68 0.68 0.68

2 Supplied the following vitamins per kg of diet: Vitamin A, 6,000 IU; Vitamin Ds, 800 IU; Vitamin E, 20 mg; Vitamin
Ks, 4 mg; Vitamin B,, 4 mg; Vitamin Bg, 1 mg; Vitamin By,, 0.02 mg; Niacin, 30 mg; Calcium pantothenate, 16 mg;
Folic acid, 0.6 mg; Biotin, 0.01 mg; Choline chloride, 50 mg.

® Supplied the following minerals per kg of diet: Fe, 140 mg; Cii, 7 mg; Mn, 20 mg; Zn, 120 mg; I, 0.45 mg.
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TEME LR 2 S R s RS - RESGERE RS - RE C {EqT 2 B 7L
EHET FRERESREMIE B - TR R AR EEBRRERK - R ERRE T
RECBRARZEMBENRVEREFRET - B ERGRE RSN CmETER - At
BFERIRE C RIEZ BRRIE R SRR FURR AT » MR AR R T AR - L4t -
BT — P RAE 1.20% I (FRE D) » BHI BRER N A kB R SR B 2 /kYE - FRTIRIR
R ARSI B AR R = R LB & -

B (1993) f5H > PIERFEREEHE (F BN - ALK EIRE ERREI - AR R8I
FHREERETREEETENELLAR > REER-EEMARE - ARBPSEHHCRREELA

x2. FREENRS BN AR RE

Table 2. Effects of dietary valine on sow and litter performance

Dietary valine, % P-value (P<)
Item 0.75 090 1.05 1.20 ((:0/:; Lin. Quad. Cub.
No. of sows 8 8 9 8
Lactation length, day 279 284 284 283
Daily feed intake, kg 37 35 3.8 3.4 21.21 0.62 0.73 040
Calculated daily valine intake, g 27.8 31.8 39.6  41.0
BW at farrowing, kg 2369 2313 2232 2447 13.03 075 022 0.51
BW at weaning, kg* 2193 2032 2072 2186 499 049 059 0.02
BW loss during lactation, kg* 176 28.1 16.0  26.1 4828 049 059 0.02
BF at farrowing, mm 23.3 20.3 18.8 22.4 21.54 0.58 0.05 0.61
BF at weaning, mm’ 20.3 15.4 16.5 19.0 11.30 0.75 038 0.02
BF loss during lactation, mm? 29 50°  23°  34® 5921 075 038 0.02
No. of pigs on day 2 913 913 944 950 1785 059 097 082
No. of pigs at 2 weeks of age” 8.63 8.88 8.33 9.00 8.40 0.57 048 0.03
No. of pigs, weaned® 863 875 811 9.00 11.01 065 029 0.07
Litter weight on day 2, kg 1429 1417 1419 1530 20.71 053 056 084
Litter weight at 2 weeks old, kg* 36.37 3794 3414 3624 1495 036 092 0.14
Litter weight, weaned, kg” 59.10 63.02 57.19 6179 12,52 084 092 0.07
LW gain during lactation, kg” 4481 4885 43.00 4649 15.13 0.77 089 0.07
Daily LW gain, kg/d* 1.61 1.72 1.51 .65 1589 071 091 0.10
Pig survival rate on 2wk, %> 94.4% 974° 889° 950® 801 067 055 0.04
Pig survival rate on 4wk, %” 94.4 96.1 869 95.0 9.97 0.73 032 0.06

BW = Body weight; BF = Backfat; LW = Litter weight.

® Means in the same row with the different superscripts differ significantly (P < 0.05).
* Initial sow BW was used as a covariate.

¥ Initial sow BF was used as a covariate.

“ Number of pigs on day 2 was used as a covariate.
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ZEERERGES  SERT 2 » kB Carter eral. (2000 ) ~ Moser et al. (2000) ~ Richertetal. (1996) ~

Richert er al. (1997a) ZWFFEAERMM - MIRBARAESREM C FHARREE MRS
HREREERIYER A& » 431Ky 27.8 ~ 31.8 ~ 39.6 [ 41.0 g/d - ANDMFSEZ S EIB DAL - ERFEEHR
BREEES 31.8 g/d (JR¥E B) K - (PR Bt B ERENETERME « 1RIE Richert er al. (1997a)

ZEHE A R AR T SR E R 70~80 g/d » EREERFETKE (37 ¢/d) (Rousselow and Speer,
1980) Z—f5 - Richert et al. (1996) FRHE—FFHELEERFE ((FF 21 RN > BHFETER
60 kg &) ZHIBHEEBREEZEVIER 1.15% (RISERMEHERE 72 g)  MIEFFHEHEASERS
WEERA  MHAEFREAR NRC 8 ARC Z5FE&E - AT » Richert er al. (1997b) 7E55—3EatE
H o BREEZLE AT 10 SHC B - HEEHHIZIE & & H 0.80% & E 1.2% S/ EHY E IR
FE > HUEBHE TR 10 B2 B3 - mfRiEiElR « BERRERTE 1 ¢ 1y HEEILENEER
K ° Tfi Tokach er al. (1993) JR¥EH » W FLETIREERLNE EARHRGTG . & B0 7I7E 0.9% K 0.9% I » {F
R ENE BRI GRS RS SR BEZ IR FIA -

L ESUBREER - BFE L ATREsR (LRElE e « A EHRTF R CERAZ EEIEESR @ HIFEER
SHETEHAREANE - 4 Carter ez al. (2000) ZIFFEAERER - WEFFE 10 BN B2 RERTE -
ELLEX—ATHBE IR (SEHREE0.9% @ HEMEEE0.8% ) FHAEIMNRINMEMGES - $MFREZ
B E AL A AR A s B RSE S A A B B P R R R S < IR MR -
TEARGAER T i S B < B ECEFEMER 10 85 - 2AHEEREIZER S &8T5 0.90% » &z
RERAES © BERETALLIE AR 0.83 ~ 1.0 ~ 1117 ~ R 1.33 - (PN E B O8N - BN © BEERR
{B7E LORHMTFEIUIN R BT 0T » IS SR EA Richert e al. (1997b) g Tokach etal. (1993 ) ZEHEHEER
FELL - {HIGRANRIchert ez al. (1997a) EiMoser er al. (2000) Z#E5REARR - Ll REREAG BT EA
R AMERTL R TR B EE - R N R BRI EREE S & BRI P B B R N 5
HERES] (RARZEEFEHIE ) - Carter er al. (2000) 775 [FASIRIEHS » SRIGHE « [ FEZETR RIFEIH B
FRESHEEAERNE - IREMEKE S B NIEEFHER 10 L % HiS SN E IR
K EERIEEFREEEER 10 35E - BRABAER -

=. MR e

FARE PR E T R BT SE IS R 2 P BT R3 - TEMBIREA (BUN) REJIH @ &R
ERZZREREEZR - CMBIEEET (creatinine) JREETTH » WF. 2 JARF - R B 22 C ZL
FARTR SR (KRR A (P <0.05) » M{EWFL 4 - FE8 CHIEZMMNEH ABED (P <0.05) -

M e Tk Bl E AR IS BN PR R AR EME L - Ef 1ilk » BIEERZFEK
EfFals  MERZAZRERREIRE  MEEEFERER - Alg LA (Moser e al., 2000; Richert
et al., 1997a) - HETAZIFRETR - MERBEARE —RTGZIGERRINMERRC QBT ZE
(Moser et al., 2000; Richert et al., 1997a; Rousselow and Speer et al., 1980 ) » [hERAGEE & RAHE] -
{H Richert er al. (1996) HifgH! - MERFAGIEEIRERRIREE ZIEESME2EEAS  BRhER
EHE ZEHEGERERESY - £5— £ LIEIERET A - JIFEET 2L - SRS ERe
BAREY > EERBANCEBERBEAAENRPZEESHIARRILE] (35 IZEBEEIATE
) - MRPIREETOREANZTEAEEEMPE > FEOHENERET ZIERESR (clearance) TRy
FHEE IR 2 B381E.2— (Bogin, 1992) - Richert ez al. (1997a) #0% @ MBRZBZKNEEET A3
FRETHEBRREARRSEARE  IRTEFEENRN S FASE DB K > MEr R EEEE
RIFERE EUUR A KRS RIESEIRE - AR ET MRS IIMZLE (7R 16~28 kg &
) ZRWAEE - (HERBERZINBRIFEESHBRHBEERCEY - EPEREHE C K
FUARIAER S - MEYESEHEE /R 2RISR - HAEFRE Richert eral. (1997a) FrigH & EEd
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BEEOIEES 0.5% - FERERZERE 0.72% ~ 1.07% ~ EEE 1.42% » [M4RHSHFERE 2o BB
TR R - DIPARR—B - HIERFTRER Richert er al. (1997a) 3R FETEINFLIARI 2
TRAKRE  EERTSARERE  MARBREBERAZ LB -

FERIFEING 1gGIBE AT » SREEIBRE 2= RINEEE - M5 [eGRERIEUR » 28R © R
H B EEEREE D 755 (P < 0.05) 0 16 4 JBERES - JE3E C HUSEE MR HAMAHE - S REREE
F6.2 M5 1gG BELIF RS2 JREEATRE > ThE Hsu er al. (2001) ZFBERERABEL - THEE
B B 7554 2 BN - HIMYE 106 BEEERS » HEHE S BRCREENERRE—2 > B2
BEER I PSR CHANE 126 BRANGCRERE - BRI C {FFE 4 BERE: - HIME oG REEE
R A > IR RR B REREREIEE - RSB R AT RERE R BEE KA
8 (Beacom and Bowland, 1951 ; Smith and Greene, 1947 ) » T ZANERES o~ HERG IR B B 5 2R~
FLIE 1gG BE - HNRE BB &R IRRE — SR - ’

ARG TR - P B FFRESD 1058/ - ERERRERRIEIR & B0 5 0.9% K
0.9% B > (PR BASEREMETERE Y - TESEMERRESESE  IFEEWAIME
LREHRBEREZHS: > ERCEN ARG - R T T BB ERE S i - e BRI
BT RER o 55— IR I BL R

7% 3. RN RS B AR RIS EIR

Table 3. Effects of dietary valine on the serum traits of sows and piglets

Dietary valine, %

Ttem 0.75 0.90 1.05 1.20
Sows
BUN, mg/dL,
farrowing 12.4+2.7 12.8+3.1 13.3+£2.3 12.443.2
2 weeks 13.142.5 12.4+3.3 11.3£2.1 11.2+3.5
4 weeks 11.7 £1.7 11.0 +4.1 11.9+43.5 11.6 +4.0

Creatinine, mg/dL

farrowing 2.1+0.3 1.9+0.3 1.8 £0.5 1.9+0.3

2 weeks 1.9+0.3% 1.4+0.3° 1.5+0.4° 1.6+0.2%
4 weeks 1.8+0.2° 1.7 £0.2% 1.420.5° 1.8+0.2%

1gG, mg/mL

farrowing 30.4+8.2 29.9+6.0 31.3+4.7 26.8+3.0

2 weeks 32.0+8.8 31.5+4.2 36.1+4.8 30.4+5.4
4 weeks 355475 353 +4.1 33.4433 34.0+4.3

Piglets IgG, mg/mL

2 weeks 18.8 £9.8" 25.5+13.2° 21.5+13.2% 14.2 £6.3°
4 weeks 13.6 £4.7° 12.4 +4.1% 9.82.4° 12.8 +4.8%

e Means in the same row with the different superscripts differ significantly (P <0.05).
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ARBOTHRART SR AR A E R REE SRS M - ML > RERSRE
AR RER R ERIFBHECFARER - (F 1gC REARHES/ NEGEIZT - R
PEEGH -

k=1111]
b

2E K

BEMEEFEEREZAS - 1990 - ZEMEARSEE -5 - TEGREREGHT - BB
BLERTFRRTHIR -

ERYERR ~ BEZE - 1987 » ARFREEIREE 3 =R F 388 - EMFIERNAG - TEgE 16 ¢
232-~233 -

HRERR - FFIRE - BEZSE - 1992a - WNFLAFREIR IR IR RIAERG BB R RIF IR ERE 2 - ohE
e 159 ¢ 91~99 o

ERIERR - BAZOE - FFRAE - 1992b - BAEEIS TR IRIIIE T BN AL AR B M RE 8 - B
221 (3) : 229~237 - ‘

YR - 1993 - BT FEUHE L AL RIFE RS IR L B M AR B 2 - TR - BT LR -
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Abstract

A feeding trial was conducted to evaluate the effects of supplementing valine to the lactating diet on the
performance of sows and piglets. A total of thirty-three lactating LY sows were allotted to one of four dietary
treatments. The control diet (Treatment 1) contained 15.2% crude protein, 0.90% lysine, 0.75% valine, and
0.68% isoleucine. Crystalline L-valine was used to replace cornstarch in the control diet at 0.15% increments
to obtain three experimental diets (as Treatment 2-4 ). Feed and water were supplied ad libitum during lactation.
There was no difference between all treatments in daily feed intake or body weight loss of sows during
lactation, but the backfat loss in Treatment 2 was larger than Treatment 3 (P < 0.05). The piglet survival rate
on age of 2-wk in Treatment 2 was higher than Treatment 3 (P < 0.05). Body weight loss and backfat loss of
sows increased as dietary valine (cubic, P=0.02) was increased. When dietary valine was increased, the litter
weaning weight, litter weight gain, daily litter weight gain and survivability on 2-wk old piglets increased
(cubic, P=0.07, P =0.07, P = 0.10, and P = 0.04, respectively ). Serum BUN and IgG of sows were not affected
by dietary valine. The serum creatinine from sows at 4-wk of lactation in Treatment 3 was lower than
Treatment 1 and 4 (P < 0.05). The piglet IgG on 2-wk old in Treatment 2 was higher than Treatment 1 and 4
(P <0.05). The results indicated that the litter weaning weight and litter weight gain of piglets increased when
the lactating diet contained 0.90% lysine and 0.90% valine.
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